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Prevention of Colds 


and 


Secondary Infections 


Immunization against colds with bacterial vaccines gives immunity to 
many patients. While bacterial vaccines are not specific, because infections 
with different strains or cultures other than are contained in the vaccine 
may be responsible for the infection, the principal secondary invaders are 
streptococcus hemolyticus and viridans; Pfeiffer or influenza bacillus; 
pneumococci; M. catarrhalis and staphylococci. 


/ Recent studies at St. Mary’s Hospital show the above organisms are 
| usually found in patients suffering with colds and Specific Vaccines, pre- 





—< from such organisms, may give protection and prevent complications 
rom the secondary invaders. 


Special attention is directed to the following :— 
No. V 10 Catarrhal gorse eg each cc. contains 2 billion 








| 
M. Catarrhalis gro 200 million 
Staphylococcus falbus and aureus) 200 million 
| Streptococcus (hemolyticus and viridans) 500 million we 
B. Influenza (Pfeiffer) 500 million 
V/ Pneumococcus (Types I, II, III and IV) 500 million Y 
; B. Friedlander 100 million Hf 


No. V 40 Influenza Combined Vaccine, 
each cc. contains 2 billion: 
B. Influenza (Pfeiffer) 500 million 







Streptococcus (hemolyticus and viridans) 500 million 
Pneumococcus (Types I, II, III and IV) 500 million 
M. Catarrhalis SOOmillion j=  $=/i@m tun 








5 cc. Anpoule-Vials $1.00, 15 cc. $2.00, 30 cc. $3.00 
| Shipped Postpaid 
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Fungus Infections of the 


By Warrer FREEMAN, M.D., Pu. 


central nervous 


NVASION of the 
system by the higher fungi is a 

comparatively rare condition, but a 
number of such cases have been re- 
ported during the past few years, es- 
pecially in America, and it is my priv- 
ilege to present the results of a com 
twenty-five 


parative study of some 


cases. I take the immediate opportuni 
ty of thanking those who have contrib 
uted to my collection of pathologic ma 
terial. 

The first cases adequately studied 
were reported in Germany by von 
Hansemann and by Turk in 1905 and 
1907, although the condition probably 
was recognized by Zenker in 1861. 
Curtis, in 1895 and 1896, reported 
from the Institut Pasteur the case of a 
young man who developed myxomatous 
tumors in the groin and lumbar region 
due to yeast infection and who later 
succumbed with meningitic symptoms, 
but necropsy was not performed, so 
that some doubt must be entertained 
concerning the invasion of the central 
nervous system by the fungi. The cases 
of von Hansemann and of Turk, how 
ever, shortly followed by that of Benda, 


established infection of the central ner 
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vous system by fungi upon a firm basis. 
Only in Turk’s case was the diagnosis 
made during life, although the yeast 
cells were undoubtedly seen in the sedi- 
ment of the spinal fluid of all three 
cases In Benda’s case they were not 
taken seriously, and in that of von 
Hansemann the patient was so far ad- 
vanced in pulmonary tuberculosis that 
the diagnosis of tuberculous mening1- 
Cultures were obtained 


Turk 


gives an amusing account of his aston 


tis was made. 


in the cases of Tiirk and Benda. 


ishment upon finding yeasts in the 


spinal fluid 
Da jetz e Verunreinigung vollkommen 


ausgeschlossen war, musste ich zu der Uber 
zeugung kommen, dass tatsachlich Hefe im 
Rucker Kranken vorhanden 


sei; und dass sie dann eine Bedeutung fur die 


markskanale der 


] 
gyenest ae} 


Erkrankung habe, erschien 
selbstverstandlich Ich_ bat 
Pathologen unseres 

retz, sich einen “ver 

’ mikroskopischen Befund, von dessen 
- nichts verriet, anzuse 

zunachst, ich wolle ihn 

ussen und habe ihm einen dia 
mit Hetfeansiedlung einge- 
dann von der Abstammung 


Mitteilung 


eo, dass eine Hefeinvasior 


machte, stimmte 


lk 
olKommen 


rule d 
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fluid; 
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In all these cases the involvement of 
the central nervous system was out- 
standing and few or no other lesions 
referable to fungi were found in other 
parts of the body. Shortly after these 
reports in the German literature, how- 
ever, there occurred in Chicago a re- 
markable series of generalized infec- 
tions by a different type of veast-like 
organism, LeCount being the first to 
describe in detail the lesions in the cen- 
tral nervous system. Infection of the 
skin by Blastomyces (Oidiomyces) had 
long been recognized. However, in a 
number of foreign laborers who lived 
in a mouldy cellar, the superficial le- 
sions were followed by spread of the 
infection through the body, involving 
the lungs, bones and internal organs, 
and sometimes the brain. The skin, 
however, was always involved and us- 
ually presented the primary lesion. 
Wade and Bell collected the cases in a 
comprehensive report. 

The prominence accorded this type of 
infection led to confusion, and _blas- 
tomvcosis was only later separated into 
its different entities comprising toru- 
losis, oidiomy- 
cosis, chiefly by Stoddard and Cutler. 
Nearly at the same period, 1909, I;vans 


saccharomycosis and 


described involvement of the nervous 
system by another of the higher fungi, 
Coccidioides immitis, the organism be- 
ing quite different from those pre- 
viously described, although the histo- 


then asked Professor Kretz, the pathologist 
of our hospital to examine a “crazy’’ micro- 
scopic finding, without giving him its source. 
Kretz thought I was “kidding” him and 
was showing him a diabetic urine inoculated 
with yeast. But when I told him of the 
origin of the preparation he agreed entirely 
with me, that there must be a yeast invasion 


of the meninges. 
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pathology was in many respects similar. 
More recently, two other fungi have 
been reported as invading the central 
nervous namely Endomyces 
capsulatus and a sporothrix. I have 


studied material from 19 cases of toru- 


system, 


losis, and one each of coccidioidal gran- 

uloma, oidiomycosis, endomycosis, spo- 

rotrichosis, and aspergillosis. 
CLINICAL FEATURES 

The symptomatology of fungus 
fection of the nervous system varies 
to some extent, depending upon th 
manner of involvement. In some cases 
the general symptoms of headach« 
vomiting and stupor betray the gene: 
involvement of the meninges and intr 
cranial hypertension, while in others 
the focal symptoms are predominant 
In those cases in which the invasion 
the nervous system is secondary to 1 
volvement elsewhere, there is usual! 
a focus to be found in the skin, bones 
or respiratory tract, but in practicall 
all cases in which the nervous systet 
involved, the predominant clinical { 
tures are those connected with 
nervous system. 

There is usually some record of dis 
turbance in health before the onset of 
the cerebral symptoms. Certain 
tients are, as Turk puts it, ‘“zumerst 
kranklich,” suffering from respirator 
or digestive symptoms, although ind 
cations of cerebral disorder are less 


common, and mental symptoms art 


rare. Cutaneous lesions are infrequet 
, 
in torulosis but are common in coccid- 


ioidal granuloma and_ especially 

oidiomycosis. The disease sometimes 
sets in violently with severe headache, 
vomiting and vertigo but more often 


insidiously with pain over the simuses 
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or behind the eyes, intermittent at first 
but later becoming continuous. Stiff 
ness of the neck and neuralgic pains in 
the limbs and back are commonly men 
tioned. Staggering and ataxia are seen, 
with disturbances of sleep, and in some 
cases faults of memory and irritability 
that may lead to a clinical diagnosis ot 
organic dementia. Vomiting occurs in 


«2° Re 
Pe 


Fic. 1. 


Oidiomycosis. 
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of four in torulosis. Anorexia and 
vomiting produce an emaciation and 
debility that may reach an extreme de- 
gree. The circulation and respiration 
are affected only in the latest stages. 
Moreover the laboratory findings are 
the 


I <Cucocy t SIS 


not characteristic if one excepts 


spinal fluid examination. 
is mild in most cases; eosinophilia ab- 


we 
~ "te 


Intermediate power view of the lesion in Gaspar’s case showing 


abscesses and giant cells, with a high power view of the organisms. 


without disturbances of 


‘ bowels. Failing vision is usually a 


many cases, 


phenomenon, diplopia is fairly 
common, though deafness is less fre- 

Hemiplegia is rare in torulosis, 
but is found especially in oidiomycosis. 
Paraplegia was reported in one or two 
cases of torulosis but is apparently 


more common in coccidioidal granu- 


loma. 

The general symptoms of acute in 
‘ectious disease are commonly absent. 
Fever occurs in cases of generalized 


oidiomycosis, but only in one case out 


the urine remains normal, and 


the stools and sputum seldom give any 


sent; 


hints concerning the nature of the ill- 
ness. The pressure of the spinal fluid 
is often increased, and the cell count 
may be numbered in hundreds. On the 
other hand, the pressure may be normal 
and the cells little increased. In a few 
instances there is a complete block. 
\mong these cells, yeast-like bodies are 
apt to be found, sometimes in large 
numbers. If the organisms are recog- 
nized by the alert pathologist the diag- 
nosis is immediately made. Too often, 
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however, it would seem that the cells 
are examined under low power or after 
drying and staining, and are not recog- 
nized as fungi. The body cells in the 
fluid are mostly lymphocytes, although 
an admixture of polymorphonuclear 
leucocytes to 30 per cent may be found. 
Cultures are usually positive. Serologic 
investigations have revealed no aggluti- 
nation, precipitation or complement fix- 
ation in either human or animal infec- 
tions. Chemical studies are negative. 
Animal inoculation may reproduce the 
cerebral disease. 

A number of patients have been sub- 
jected to operation upon the suspicion 
that a tumor might be present. In cer- 
tain instances the surgeon has recog- 
nized the granulomatous character of 
the process at operation, or the patholo- 
gist has reported the finding of the 
characteristic lesions or organisms 1n 
the biopsy specimen. The later course 
of the disease is almost progressively 
downward, death resulting in from two 
This may be delayed in 
lumbar 


to six months. 


some instances by repeated 
punctures, and only one instance of 
sudden death following puncture is re- 
ported. Provided no intercurrent in- 
fection supervenes, the patient usually 
sinks into coma and dies of respiratory 
failure. 

The clinical picture, then, is usually 
one of chronic meningitis or cerebral 
tumor, occasionally suggesting organic 
dementia of senile or luetic type, but at 
other times dominated by focal symp- 
toms and signs. 

Many varieties of treatment have 
been attempted, but the mortality in 
torulosis and in coccidioidal granuloma 
has been 100 per cent. 
oidiomycosis with meningeal signs re- 


One case of 


Freeman 


covered, and Klarfeld has reported the 
finding of healed lesions in the experi 
mental cerebral disease. lodides and 
lumbar puncture have probably kept 
patients alive fora period. The extraor 
dinary resistance of Torula to anilin 


dyes makes their use impracticable. 


PATHOLOGY 
Torula pr‘ xluces a great diversity of 
pathologic lesions in the central net 
vous system, while the lesions produced 
by other varieties of organisms art 
more or less uniform from case to cas« 
It would appear from comparative my 
cologic studies now being carried on |) 
Weidman that there are several species 
of torulae that may invade the nervous 
system, whereas the causative orgar 
isms concerned in the other cases, suc! 
as oidiomycosis and coccidioidal granu 
loma, show less variation. 
Torula. 


sions occur 1n 


7 


Three special types of le- 


Torula infection, met 


ingeal, perivascular and embolic. 
nearly half the cases the mening 


alone are invaded, although in m 


cases a few of the organisms w 
found in the perivascular spaces 
to the surface. The meningitis in suc! 
cases is usually nodular and may | 
mistaken grossly for tuberculous infec 
tion. The nodules are described as pal 
grayish and translucent, adherent 
some cases but easily lifted off in most 
Histologically there is a pronounces 
reaction on the part of the meninge: 
with localized fibrosis, endothelial 
perplasia and giant cell formation, « 
caseation. 


casionally associated with 


Organisms are found in considerabl 
abundance, particularly if a silver im 
pregnation is used. There may or ma} 
not be adhesion to the underlying « 
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In the cerebellum, however, there 


often a 


+ 
is granulomatous meningitis 
the 


Inflammatory 


marked adhesion of 
leaflets. 


the 


that causes 
neighboring 
manifestations in meninges are 
fairly marked, with numbers of lym 
phocytes and occasional plasma cells, 
but polymorphonuclear leucocytes are 
never found. 

In the other half of the cases there 
are striking intracerebral lesions. Most 
of these would appear to be embolic 
since they are found in the gray matter 
the 
ependymal structures of the midbrain 


of basal ganglia and in the sub 
as well as in the cortex. All would ap 
pear to originate about the small ves- 
sels. Intravascular organisms are sel 
dom found and no occluding clumps 
The lesion begins with widening of the 
perivascular space and multiplication of 
the endothelial cells. The limiting wall 
of fibrous tissue is first stretched and 
organisms 


then broken, bringing the 
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into direct contact with the cerebral 


parenchyma. The reaction to this in- 
sult varies from case to case. In some 
there is tremendous hyperplasia of the 
endothelial elements with the formation 
cells 

1 


and lymphocytes but no leucocytes. The 


of granulomas containing giant 


boundaries are usually sharp, but no 


wall of connective tissue separates the 


mass trom the surrounding parenchy- 
ma. In others the lesions become cystic, 
being ballooned out into more or less 
rounded structures filled with gelati- 
nous material that does not flow out 


when the cyst is cut across. Moreover, 


the cysts are usually multilocular, and 
when well developed give to the cortex 
the appearance of soap-suds. There is 
extraordinarily little reaction about the 
merely 


walls of the cysts in such cases, 


a few endothelial ceils swollen to huge 


proportions by their enclosed organ 
isms, al feeble reaction on the part 
ot the brous tissue of the vascular 





Low 
spinal meninges are thickened by a massive gra 


Fic. 2. Coecidiodal granuloma. 


on the nerve roots. 


pressing 


power 


Rand's s¢ ond Cast 
the cord and 


the lesion in 
nuloma surrounding 
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wall. Small vessels with a delicate re- 
ticulum of fibrous tissue may be found 
in the middle of these cysts. The in- 
terior is filled with organisms and fluid 
in variable proportions but never with 
necrotic débris. Sometimes these are 
true yeast tumors, while at other times 
there seems to have been blocking of 
the fluid pathways along the vessel with 
the accumulation of large quantities of 
fluid and relatively few organisms. The 
trabeculae are made up principally of 
compressed cerebral parenchyma, and 
nerve fibres can be demonstrated, as 
well as a few glia fibrils, but usually no 
connective tissue. In the immediate 
vicinity of the cysts may be seen com- 
pressed nerve cells, considerably dis- 
torted, but retaining their staining qual- 
ities to a remarkable extent. The cysts 
are evidently formed by the growth of 
the organisms with resulting compres- 
sion of the neighboring parenchyma, a 
fact that was recognized originally by 
von Hansemann. 

The reaction on the part of the neu- 
roglia is usually slight or nil, but in one 
case in which widespread invasion of 
the tissue had taken place, astrocytes 
were beautifully demonstrated by Dr. 
Cone, and were present in some profu- 
sion. (Figure 6.) In this same case 
there was rather marked increase in 
the number of rod cells in the cortex. 
In most cases, however, there is sur- 
prisingly little general reaction to the 
invasion. Fat and iron are practically 


absent. 

The embolic lesions in the depths of 
the brain may reach rather large pro- 
portions and are sometimes abundant. 
These present much the same picture as 
do the superficial lesions, but the tra- 
beculae are apt to be much larger and 


often contain numerous connective tis- 
sue fibres. Moreover there is apt to be 
slightly more lymphocytic reaction in 
the vicinity. Caseation is not encoun 
tered, and there is compression rathe1 
than destruction of the neural paren 
chyma. These masses often bulge into 
the ventricular lumen, and sometimes 
rupture with scattering of the contained 
organisms. 

In a few locations in most of the 
cases studied there would appear to be 


the exterior although the possibility 
must be admitted that all the intraceré 
bral lesions originated as embolic foci 
In one case with very rapid course and 
sudden termination, large flask-shaped 
cysts were found communicating with 
the subarachnoid space by small open- 
ings and it would seem that the organ- 
isms had gained entrance to the cortex 
Ly way of the perivascular ostia and by 
their growing mass produced the large 
cavities. Moreover, in the brainstem 
and about the hippocampal region there 
were found in many cases small areas 
of perivascular invasion directly be- 
neath the pia, communicating by small 
openings with the subarachnoid space 
Since there were no embolic lesions in 
the cerebral cortex, it would seem that 
there had been invasion of the peri- 
vascular space from without. 

Invasion of the nerve roots is rather 
frequent, and the gasserian ganglia 
have shown lesions in some instances. 
Only once or twice has invasion of the 
spinal cord been demonstrated. 

The other organs of the body ar 
affected in more than half the cases 
Lesions of the lungs preponderate 
Sometimes the foci in the lungs cal! 
attention to the previously unrecog: 
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nized cerebral invasion, while at other 
times the existence of well defined ul- 
cerative tuberculosis conceals the le- 
sions of torulosis. Acute miliary toru- 
losis of the lungs has been reported. 
The lymph nodes are invaded in some 
cases, giving the picture of a typical 
Hodgkin’s disease. Ulcerative lesions 
of the intestine with nodules on the 
peritoneum have been found in certain 
cases, the organisms being demonstra- 
ted in them. In a few cases there has 
been generalized infection with foci in 
the bone marrow, spleen, adrenals, liver 
and elsewhere, and a positive blood cul- 
ture during life. Exudates in the phar 

ynx have occurred a few times, and in 
one case a true ulcerative lesion of the 
skin occurred, torulae being demon 

strated by smear. 

On the basis of morphology, the or 


ganisms concerned have been grouped 


in three types, with fairly good clinical 
and pathological correlations. The or- 
ganism is rounded to oval, sometimes 
convexo-concave, having a mucinous 
capsule and one or more fatty dots in 
the interior. It reproduces in the tis- 
sues by budding. The size varies from 
2 microns to 40. The smallest organ- 
ism has been separated as a special type 
since it occurred in a case with rapidly 
fatal termination and had_ provoked 
large flask-shaped perivascular cysts 
with practically no reaction. The larg- 
est organism has been found in a num 
ber of cases in which the disease was 
limited to the meninges and in which 
the reaction of the mesoblastic elements 


was the greatest The intermediate or- 


ganism, ranging from 5 to 10 microns 
in diameter, is particularly lable to 
form intracortical cysts and granulo- 


mas as well as to invade the other or- 
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gans of the body. Cultural studies are 
useful in differentiating Torula from 
other genera but have not yet differen- 
tiated the various species of Torula. 
Oidiomyces. The effect of invasion 
of the central nervous system by Ordi- 
omyces (Blastomyces) is usually quite 
different from that produced by Torula. 
Only in one or two instances has gen- 
eralized meningitis resulted, while the 
meningeal invasion is always present in 
torulosis. Instead, there are formed 
lesions considerably resembling tuber- 
cles or gummas, usually multiple and 
sometimes of large size. LeCount re- 
ported a mass half as large as the cere- 
bellar hemisphere, and in Gaspar’s case 
a large tumor-like lesion was situated 
over the surface of the cortex. 
Infection of the brain by Oidiomyces 
is apparently always secondary to in- 
fection of the skin or lungs, although 
the primary focus may be hidden. This 
is in contrast to the condition prevail- 
ing in torulosis, where the cerebral in- 
fection is apparently primary in most 
instances. The reports of primary blas- 
tomycotic or oidiomycetic meningitis 
in the literature are probably to be f- 
The Chicago 
cases were all associated with foci in 
the skin, bones and lungs. The typical 
history of such a case was the develop- 
ment of a primary cold abscess of the 


terpreted as_ torulosis. 


skin with progressive suppuration and 
ulceration, later the development of 
other cutaneous and subcutaneous nod- 
ules and painful swellings in various 
parts. The invasion of the bones gave 
rise to localized destruction, sometimes 
with pathological fracture; and the in- 
volvement of the lungs, to a picture of 
chronic tuberculosis. Cerebral symp- 
toms were apparently not observed, al- 


though in one or two cases, headache 
and vomiting gave rise to the suspicion 
of meningitis. The spinal fluid yielded 
no specific information. In Gaspar’s 
case a lesion of the brain was found at 
operation but necropsy was not per 
formed. There were no cutaneous le- 
sions. 

Diffuse oidiomycetic meningitis oc 
curred in one of the Chicago cases, but 
in the others there were multiple nod- 
ules resembling tubercles and situated 
in various locations. In the case re- 
ported by Gaspar there was a large 
grayish mass adherent to the dura and 
to the underlying convolutions. This 
was removed surgically but the patient 
died several weeks later. In contrast to 
tuberculosis, a blastomycotic tubercle 
is very firm and rubbery, and has a 
trabeculated appearance on section with 
small areas of necrosis. 

Microscopically, the essential lesion 
is a miliary abscess that tends to heal 
with the production of large amounts 
of fibrous tissue and a central zone of 
necrosis. This process is repeated over 
and over again, and in the central por- 
tions the fibrous tissue breaks down 
into caseous material with more or less 
obliteration of outline. Giant cells are 
tairly abundant, belonging to the for- 
eign-body type, and they contain or 
ganisms. Organisms are found also in 
the miliary abscesses and embedded in 
the fibrous connective tissue. Infiltra 
tion by lymphocytes and plasma cells 1s 
quite marked and endothelial cells are 
abundant. In the older fibrous and ne 
crotic portions of the mass, leucocytes 
are no longer found, but they are abun 


dant at the margins. There is a tenden- 


cy toward building up and breaking 
down of a limiting wall against thi 
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vasion When the lesion is 


meningeal there is direct involvement 


process. 


of the cortex, a condition that occurs 
but seldom in Torula infection. 

The organism is rounded, measures 
from 5 to 10 microns, has little or no 
capsule, and reproduces in the tissues 
by budding. It responds best to silver 
impregnations but can also be brought 
out by aniline dyes. In ordinary prepa- 
rations it is unstained but highly re- 
fractile and often appears to have a 
double contour, probably indicating a 
narrow capsule. 

Coccidioides. Coccidioidal granulo- 
ma bears a considerable resemblance to 
oidiomycosis in that the primary lesion 
is usually cutaneous although certain 
instances are on record where the men- 
ingeal invasion appeared to be primary. 
The lungs, bones and internal organs 
often suffer. The invasion appears 
follow involvement of 


most often to 


the vertebrae. In Ryfkogel’s case the 
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cutaneous lesions were followed by a 
basilar meningitis that provoked hydro- 
cephalus. In the two cases reported by 
Rand there were focal lesions compres- 
sing the spinal cord, one appearing as a 
cull red firm mass of extradural tissue 
resembling sarcoma, and the other a 
grayish sheath investing the upper part 
of the spinal cord and lower medulla. 
[In the first case the lesion was success- 
iully removed, the patient recovered 
from the paraplegia and was well some 
eight months later. The second patient 
died without operation. Both had evi- 
dences of spinal subarachnoid block, 
and were suspected of having tumors. 
The pathologic process is a well-knit 
granuloma with abundant fibrous tis- 
sue and a tendency to the formation of 
nests of infiltrating cells. Most of these 
are lymphocytes and fibroblasts, but 
endothelial cells, plasma cells and leu- 
cocytes are occasionally found. Giant 


cells are numerous, large in size, with 
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Fic. 4. Coccidioidal granuloma. 
lation in the organism, Perdrau, x 650 


sporu- 
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many nuclei, rather irregular after the 
manner of foreign body giant cells. 
Necrosis is very slight. The most char- 
acteristic feature of the process is the 
presence of the offending organisms in 
moderate numbers. These are unmis- 
takable even in ordinary preparations. 
They range from 10 to 100 microns in 
diameter, the larger ones showing spor- 
ulation, so that one membrane may con- 
tain from ten to fifty new organisms. 
Judding is not seen. Some of them 
have a double contour, but no mucinous 
envelope. The smaller ones are often 
found in endothelial cells and particu- 
iarly in giant cells. ‘The 
Rand’s second case, which I have been 


process in 


privileged to examine, surrounded and 
compressed the nerve roots but did not 
penetrate the limiting membrane or in- 
volve the neural parenchyma. There 
was, however, abundant evidence of 
venous stasis in the cord, with a little 
perivascular infiltration probably due 
to degeneration. 

Endomyces. Only one case of this 
condition has been reported, but I have 
seen the sections through the courtesy 
of Dr. F. B. Mallory. This occurred in 
a furrier and lasted nearly six months. 
It began with granulomatous masses 1n 
the neck and thigh, headache and dis- 
orientation, and was complicated by 
pulmonary tuberculosis, a positive 
Wassermann reaction and 5 per cent 
eosinophilia. The picture of chronic 
meningitis persisted throughout. At 
necropsy there were found firm flesh- 
colored nodules widely distributed in 
the None 


found in the interior of the brain. 


cerebral meninges. were 

Histologically, the lesions were cir- 
cumscribed but not encapsulated, and 
consisted of very cellular fibrous tissue 





Walter Freeman 


permeated with endothelial cells and 
foreign body giant cells. Lymphocytes 
and plasma cells were less abundant. 
Certain areas were necrotic and infil 
trated with leucocytes. The organisms 
were found in the endothelial and giant 
cells. They were very small, averaging 
1.6 microns in diameter, although larg 
er forms were sometimes found. The) 
possessed a small unstained capsule 
and one to three nucleoids per cell, and 
they reproduced in the tissue by bud 
ding. The mycologic characters of the 
organism placed it in a new species. It 
The 


masses in the neck and thigh were of 


proved pathogenic for animals. 


the same causation. 

Saccharomyces. It is uncertain 
whether a case of meningeal saccharo 
mycosis has been reported. The case of 
Curtis was not followed by necropsy, 
and the organism in Turk’s case was 
probably a torula. Badham_ reported 
from Australia a case in which the or- 
ganism resembled the one described 
by Curtis, but the pathologic report ts 
too sketchy to be of value, merely in- 
dicating that a granulomatous type of 
meningitis was present. 

Sporothrix. The only case of sporo 
thrix meningitis is that reported by 
Hyslop et al., although Dominguez de- 
scribed a case of extradural abscess 
complicating sporothrix infection ot 
the middle ear. The condition was rec 
ognized by finding the spores and my 
celia in the spinal fluid, but cultures 
and animal inoculations were negative 
The illness lasted six months with ex- 
acerbations and remissions, tetanoid at 
tacks, microptic hallucinations and un 
No infection of the skin or 


disc yvered 


cinate fits. 


mucous membranes was 


even at necropsy and the internal or 
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Fic. 5. Sporotrichosis. Low power view of the spinal cord in the case of Hyslop « 
showing the moderate meningeal infiltration and fibros1 vithout necrosis or giant 
tormation. 
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Fic. 6. Torulosis. Intermediate power view of one of the focal embolic lesions 


the cerebral cortex showing the hypertrophied astrocytes. Preparation of Dr. Will 


Lone of Montreal. 
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gans showed no involvement. The base 
of the brain showed a marked accumu- 
lation of cloudy fluid, and between the 
cerebellar hemisphere was a gelatinous 
mass, with marked thickening of the 
arachnoid. A similar condition was ob- 
served along the course of the left 
optic nerve. The condition was limited 
to the membranes. There was some in- 
crease in fibrous tissue with marked in- 
filtration by lymphocytes, plasma cells 
and endothelial cells. This was particu- 
larly pronounced over the cerebellum, 
the temporal lobe, and the upper end of 
the spinal cord. Organisms were very 
difficult to find in the sections and silver 
impregnation did not demonstrate 
them. There was, however, a marked 
discrepancy between the degree of fi- 
brosis observed in the ordinary prepa- 
rations and that seen by the Perdrau 
method, so that the fibrillar material 
observed in the former may have con- 
tained some closely packed mycelia. 
Aspergillus. Infection of the eye or 
ear by aspergillus is no great rarity, 
but very few cases of cerebral involve- 
ment have been reported. In the case 
reported recently by Egas Moniz and 
Loff, a white woman, aged 44, devel- 
oped iridocyclitis with some inflamma- 
tion of the vitreous, the cause of which 
was not determined. After a period of 
three years in which pain in the eye was 
the dominant symptom, blindness su- 
pervened. There was no headache, but 
the patient became confused and delir- 
ious. The definitive onset was with 
slowly progressive spastic hemiplegia 
that terminated in death within three 
weeks. There was only a terminal rise 
in fever, mild anemia and no leucocyto- 
sis. The spinal fluid pressure was nor- 
mal, the albumin moderately increased, 


the cell count 72 per c.mm. Necropsy 
disclosed no lesions outside of the brain 
and eye. The meninges were thin. 
There was a destructive lesion sugges- 
tive of a granuloma in the left frontal 
lobe affecting the internal capsule and 
the head of the caudate nucleus. The 
central portion showed marked necro- 
sis; about the periphery were miliary 
abscesses that tended to heal with the 
production of considerable amounts of 
fibrous tissue infiltrated with lympho 
cytes, plasma cells and endothelial ele 
ments. Giant cells were numerous, 
large, and contained many fungi. The 
fungi were filamentous, branching, 
rather tortuous and of deep brown 
color, easily recognized in unstained 
specimens. Some of them lay free ir 
the exudate of the small abscesses at 
the periphery. Other cases have been 
reported, according to the authors, by 
Ponfick; Arcé, Balado and Franke; 
Keller; and Orlow. Lacking cultural 
studies, the identity of the fungus is 
not certain since it might have belonged 


to the genus Penicillium. 


SUMMARY 


Invasion of the central nervous sys 
tem by the higher fungi is character 
ized clinically by symptoms of chronic 
sometimes 


meningeal inflammation, 


associated with focal signs. Recogniz- 
able lesions of similar nature are often 
absent from other parts of the body, 
but the finding of the parasites in the 
spinal fluid establishes the diagnosis 
From the pathologic standpoint the le- 
sions are characterized by the forma- 
tion of granulomata in the meninges 
and by varied lesions in the brain and 
cord. Oidiomyces, Aspergillus, and 
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Coccidioides provoke miliary abscess sometimes builds yeast tumors and 


formation with tendency to heal, while cysts. The common portal of entry is 


Torula incites very little reaction and probably the respiratory tract. 
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Errors in the Diagnosis of Diseases Associated 
with Jaundice 
Observations Based on 533 Cases Verified by Operation or Necropsy 


By Grorce B. EustermMAn, M.D., F.A.C.P., Rochester, \Vinnesota 


N this article I have, except occa- 

sionally, purposely excluded from 

consideration cases of icterus neo- 
natorum, or congenital defects of the 
biliary tract, cases of jaundice the re- 
sult of obvious hepatotoxins such as 
ersphenamine, chloroform and arsenic, 
or of industrial poisons, and cases of 
septic poisoning, infectious disease, car- 
diovascular disease, syphilis, decom- 
pensated portal cirrhosis, epidemic 
(catarrhal) jaundice, obvious primary 
hypertrophic biliary cirrhosis ( Hanot ), 
pancreatic cysts, carotinemia and ad- 
vanced metastatic carcinoma of the 
liver. The material selected represents 
a fairly consecutive series of cases 
which are, to a large extent, represen- 
tative of the type in which surgical 
measures for the relief of the jaundice 
were actually carried out or contem- 
plated. 

As in previous contributions, the fol- 
lowing factors essential to a diagnosis 
were stressed: (1) The presence or ab- 
sence of pain and its character; (2) in- 
formation as to the patency of the bile 
passages, especially as shown by a 
study of the duodenal content, and of 





Read before the American College of Phy- 
sicians, San Francisco, California, April 5, 
1932. From the Division of Medicine, The 
Mayo Clinic, Rochester, Minnesota. 


the feces; (3) the van den Bergh ré 


action in the blood serum, and (4) the 


determinations of level and variability 
of the curve of serum pigment. To 
these may be added the evidence oc 
casionally gained by the cholecysto- 
gram, especially in cases of low-grade 
jaundice not of too long duration, by 
“scout” films of the gallbladder and 
bile ducts, and by study of the bacterial 
and especially the microscopic elements 
of bile from the gallbladder and extra 
hepatic bile ducts. 

McNee’s simple and practicable clas 
sification of jaundice, comprising four 
groups, obstructive, toxic, infectious 
and hemolytic, deserves attention 
Rich, who has contributed to know!l- 
edge of the pathogenesis of the various 
forms of jaundice, is critical of Me- 
Nee’s classification. He points out that 
although the first and last divisions of 
this classification are based on patho- 
genesis, the second division is based on 
etiology. Although acknowledging the 
propriety of Rich’s criticism, I ques- 
tion whether he has markedly lessened 
our diagnostic handicaps by his classi- 
fication, for in the two main types of 
jaundice which frequently give rise to 
difficulty in differential diagnosis, 
namely, moderate to high-grade jaun- 
dice due to disease of the liver itself. 
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and the more or less painless obstruc- 
tive jaundice, his laboratory criteria 
are the same. Moreover, he includes 
both types in one division, classified as 
regurgitant jaundice, yet the former 
is nonsurgical and the latter invariably 
surgical, and frequently urgently so if 
irreparable injury to the hepatic paren 
chyma and vascular structures, and to 
the bilary tree and pancreas, or even a 
fatal issue, is to be avoided. 

Jaundice is usually a dramatic clini 
cal phenomenon, and although in many 
instances the causative factor is ob 
vious, too often difficulties attending 
correct diagnosis are almost insur- 
mountable. Increasing experience adds 
to a physician’s humility, for it makes 
him cognizant of the various possibili 
ties which may give rise to this condi- 
tion. 

Factors giving rise to difficulty in the 
expeditious appraisal of many cases of 
jaundice are as follows: (1) The ab 
sence of any trustworthy specific test 
consistently to distinguish between 
hepatic and obstructive jaundice (the 
need for such a test is frequently mani 
fest when the obstruction is incomplete 
and has developed without painful ac- 
companiment ); (2) the association of 
several lesions, in the biliary tract of 
the same subject, one of which may 
give rise to jaundice per se, such 
as stones or calcareous material; or 
marked biliary cirrhosis, incident to a 
traumatic stricture of the common bile 
duct; multiple pigment stones in the 
gallbladder or common bile duct of the 
patient with hemolytic icterus, or the 
occasional association of stone in the 
common bile duct with carcinoma of 
the head of the pancreas; (3) patho- 
logic conditions with which it is un- 





usual to associate jaundice, and which 
on occasion may be severe and of 
long duration, such as_ calculous 
the calcul being con- 
fined to the gallbladder; and (4) 
conditions difficult to recognize clini 


cholecy stitis, 


cally and which may produce mechan- 
ical jaundice, such as chronic pancrea- 
titis, obliterative cholangeitis, benign 
and malignant tumors of the common 
bile duct, and especially inflammatory 


or suppurative lesions of the pancreas 
STONE IN THE CoMMON BILE Duct 


Stone in the common bile duct has 
been the commonest cause of jaundice 
in my experience and was encountered 
in 147 of 533 cases. In most cases the 
stones were multiple; occasionally 
there were stones in the hepatic ducts. 
Not infrequently the surgeon noted a 
single stone confined to the common 
bile duct or ampulla, or even multiple 


stones in both. Cholecystic disease is 


from three to tour times as common 
among women as among men. When 
the disease does occur in man he its five 
vears older on an average than a 
woman with the same condition. Con 
versely, primary carcinoma of the pan- 
creas or ducts is more common among 
men. In this group of cases of stone 
in the common duct the sex incidence 
was about equal; the number was too 
small for statistical purposes. One- 
fourth of these patients had submitted 


to a previous operation, usually drain- 


age or removal of the gallbladder. In 
cases in which drainage was done a 
complete external biliary fistula was 
frequently present. This is invariably 
indicative of obstruction of the com- 
mon bile duct, as shown by Balfour 


and Ross. 
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In 85 per cent of the entire group a 
correct primary diagnosis was made of 
the condition, and an alternative diag- 
nosis in an additional 9 per cent, or in 
a total of 94 per cent. The chief cause 
for making an incorrect primary diag- 
nosis (9 per cent) was probably due to 
the fact that the icterus was mild and 
transient, or both. Jordan and Weir 
have shown that almost 6 per cent of 
the patients with stone in the common 
bile duct may have no pain at any time, 
and 13 per cent may never be jaun- 
diced. This incidence might have been 
even higher if a larger series of cases 
had been studied. The combination of 
severe recurring colic, characteristic in 
most cases, followed by definite icterus, 
frequently clinical and laboratory evi- 
dence of suppurative cholangeitis, plus 
an average moderately elevated and 
fluctuating level of serum bilirubin ex- 
plained by the fact that in 91 per cent 
of such cases the common bile duct is 
partially patent, is the outstanding clin- 
ical manifestation, and is striking 
enough to account for the high degree 
of diagnostic accuracy reported in this 
series. The average value for serum 
bilirubin was 9.1 mg. for each 100 c.c. 
of blood. Ina similar group studied by 
Weir, more than 70 per cent of the pa- 
tients had values of serum bilirubin of 
less than 10 mg. In a survey of 1,608 
surgically verified cases of choledoch- 
olithiasis Judd and Marshall observed 
that if a history is painstakingly ob- 
tained and the patient kept in hospital 
for a period of observation, surprising- 
ly few errors in diagnosis will be made. 
Bockus and his associates claimed that 
86.6 per cent of these cases exhibit 
evidence of calculus due to the presence 
of cholesterin crystals and calcium bili- 


rubinate pigment in the bile obtained on 
duodenal drainage. Undoubtedly this 


diagnostic procedure should be more 


often resorted to in doubtful cases. 
CuHoLecystiITIs WITH STONES 

In a series of eighty-five patients 
with gallstones, who were jaundiced at 
the time they came under observation, 
the average serum bilirubin content of 
the blood was 7 mg. for each 100 c.c 
In 67 per cent a correct primary diag 
nosis was made, whereas in 30 per cent 
of the remainder the jaundice was at- 
tributed to stones in the common bile 
duct. From a clinical standpoint this ts 
one of the most interesting groups and 
seems to be proof of the observations 
made repeatedly for years by patholo 
gists and surgeons in The Mayo Clinic 
concerning the association of the liver, 
pancreas and the extrahepatic biliary 
ducts in disease of the gallbladder. In 
sixty-five (77 per cent) of these cases 
there was gross evidence, at operation, 
of changes in the organs mentioned. 
Besides stones in the ducts, compres- 
sion of the common bile duct from en 
larged contiguous glands, and from ab- 
scess pockets with marked regional in- 
flammatory reaction consequent to the 
perforation of stones through the gall- 
bladder, was also noted. Frequently 
considerable dilatation of the common 
bile duct was recorded, as though 
calculus which had previously obstruct- 
ed the duct had recently been passed 
and this conclusion was strengthened 
by the fact that the patient had expe- 
rienced colic just prior to operation, 
followed by icterus, which prompt) 
and progressively began to subside. 

Observations made by Hartman in 
1,022 cases in which operation was 
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done in 1922 for cholecystic disease 
(associated with gallstones in 652 
cases) demonstrated that 166 (27 per 
cent) of the patients, with gallstones 
and without evidence of choledocho- 
lithiasis or other obvious mechanical 
obstruction of the extrahepatic biliary 
ducts, gave a history of jaundice of 
More- 


over, of 375 patients of this series, who 


variable degree and duration. 


had only chronic cholecystitis at opera 
tion, sixty (16 per cent) were having 
or had had jaundice; 26 per cent of 
these, as discovered by the surgeon, had 
pancreatitis also. It is not of so much 
practical import that the jaundice was 
erroneously attributed to stone in the 
choledochus, as it is to remind the su 
geon of a history of, or the presence of 
icterus so that the extrahepatic ducts 

the liver and the pancreas will be ad 


quately examined during the operatior 


CARCINOMA OF THE PANCREAS 


It is usually very difficult to make a1 
unequivocal clinical diagnosis of cat 
cinoma of the pancreas in the absenc 
of jaundice. In a review of 138 cases 
{ this entity in 1922, proved at opera 

or at necropsy, more than half of 
the patients, when first seen at the 
clinic, were without jaundice. In th 
presence of jaundice the combination 
of later adult life (average age fifty 
six years), recent onset of subjectiy 
disturbances and objective signs, infre 
quency of actual painful seizures or 
colic, marked and progressive deterio 
ration of weight and strength, high- 


org 
mic 


e bilirubinemia, with a high, rising, 
or fairly sustained 


when 


pigment curve, 


associated with palpable gall- 
bladder and repeated absence of bile on 


duodenal drainage, makes the diagno- 


611 
sis fairly easy. Prior to operation, the 
correct primary diagnosis of carcinoma 
of the pancreas was made in 84 pet 
cent of sixty-nine cases, and an alterna 
tive diagnosis was made in an addition 
al 8 per cent, a total ot 92 per cent. 
In a little more than 30 per cent of 
cases the duct is partially patent, and 
in the absence of pain and a palpable 
gallbladder the condition may be con- 
fused with the 


purely intrahepatic 


forms of jaundice, or silent stone in 


the duct. The clinical picture of car- 
cinoma of the pancreas 1s indistinguish 
able from carcinomatous tumors of the 


common bile duct or papilla of Vater, 


especially in the absence of ulceration, 
infection and bleeding of the latter. 


Complete obstructive jaundice may 
be caused by stones in the common bile 


and hepatic ducts, by stricture, by ex 


: : 
tel i on ession or actual invasion 
of the common bile duct from carci 

yma of the head of the pancreas, by 


primary carcinoma of the ducts, or by 


extension ot carcinomatous process 
trom the IIblad ler, stomach or duo 
denum. The pain of obstructive jaun- 
ice is chiefly dependent on the rapidi 
ty and degree of the obstructing agent. 
\s a consequence there may be instar 
es ot stone he common bile duct 


without pain, and pancreatic obstruc 
common bile duct with se- 
vere biliary colic. The last feature and 
the coexistence of gallstones in 12 pet 
was responsible for the 


erroneous primary diagnosis of ston 
in the common bile duct in 14 per cent 
of the cases of carcinoma of the pan- 
creas. Intrahepatic jaundice did not 
figure in the primary diagnosis, which 
attests to the trustworthy clinical fea- 


tures of the majority of cases of car- 
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cinoma of the pancreas, but the con- 
verse is not true, as will be observed. 
Of diagnostic and prognostic import, 
too, are Judd and Counseller’s obser- 
vations on the difference in the effect 
of benign lesions (stone, stricture) 
and carcinomatous obstructive lesions 
on the parenchymatous and vascular 
structures of the liver as well as on the 
intrahepatic and extrahepatic bile ducts. 

To what extent the quantitative esti- 
mation of enzyme activity of the duo- 
denal content is of diagnostic value re- 
mains to be seen. In the occasional 
cases without icterus but with associ- 
ated occlusion of the pancreatic ducts, 
the gross characteristics and high fat 
content of the feces may furnish the 
first clue to the underlying pathologic 
change. Of added clinical interest is 
the occasional roentgenoscopic evidence 
of involvement of the stomach and 
duodenum, and rarely of the jejunum. 
The nature of these observations may 
be misinterpreted, especially in the ab- 
sence of jaundice and in the event of 
obstruction of one of these organs. 
which may occur. One outstanding 
characteristic of carcinoma of the pan- 
creas is the persistence of jaundice, in 
contrast to stone in the common bile 
duct. j 
jaundice with carcinoma of the pan- 


In only two of many cases of 


creas was the jaundice known to clear 
entirely. This was the result of sec- 
ondary ulceration, with temporary op- 
ening of the common bile duct and re- 
lief of the mechanical obstruction. The 
highest levels of serum bilirubin are 
seen in obstructive jaundice due to this 
lesion and in intrahepatic jaundice. In 
75 per cent of a group of cases of ob- 
structive jaundice studied by Weir, 
there was bilirubinemia of 11 mg., or 
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more. The average content of serum 
bilirubin in this series was 17.4 mg. 
The following case illustrates excep 
tions to all rules that might be ad 
vanced in differential diagnosis: 
A man, aged 72 years, first came to t 
clinic, February 25, 1932, with the complaint 


a~ 


of pruritis of two and a half months’ dur 
tion. For two or three years he had had 
some gaseous abdominal distress and bloat 
ing. Beginning one year before, he had ex 
perienced intermittent discomfort in the right 
upper quadrant of the abdomen, until thre 
\bout thi 


time, after he had returned trom a trip 


months prior to his admission. 


the mountains, he felt as though his bowels 
were clogged and took Epsom salts; a chill 
followed. The next day he had intermittent 
colic-like pains of moderate severity in 
right upper quadrant, lasting tor two hi 
Two such attacks cocurred within the next 
few days. A physician was not called, 
heat was applied locally (hot water bottles 
and the pain was relieved. The stools becan 
putty-like, the urine dark, and itching 
jaundice followed. During the following 
month there was no pain, the itching and 
jaundice gradually disappeared and the 
and urine resumed a normal color. After a 
brief respite, the icterus, pruritis, bilturi 
and acholic stools reappeared, but there 
no pain. The pruritis was the most distu 
ing symptom and was present night and 
A week prior to his admission pain had 1 
turned for a brief period. The jaundi 
peared to be lessening. 

Moderate icterus of the sclera 
was noted on examination. The patient was 
comfortable except for the pruritis. 1 


had been moderate loss of weight 

strength and the edge of the liver was 

palpable. Abdominal masses or tumors were 
not palpable, and there was no tenderness o! 
rigidity in the right hypochondrium. [uring 
a period of observation in hospital the pru 
ritis persisted; it was somewhat relieved by 
gynergen (ergotamine tartrate) ad: 

tered orally thrice daily. Duodenal drainag 
always produced a free flow of clear ambet 
bile, which contained a small amount of cal- 


cium bilirubinate pigment, but no cholester 
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crystals or other abnormality. The feces con 
tained bile, but no occult blood. The serum 
bilirubin fluctuated from an initial value ot 
100 c.c. of blood 


Coagulation time (Lee) was somewhat pro 


58 to 2.1 mg. for each 
longed. There was moderate secondary ane 
mia. The urine was free from sugar on re- 
peated examination, but following the in- 
travenous administration of glucose, in prep 
aration for operation, glycosuria and hyper 
A galactose toleranc: 


‘ 


elvcemia were evident. 


test was negative. The concentration ot 
irea rose from 44 to 62 mg. for each 100 cx 
blood. The carbon dioxide combining 


power of the blood plasma ranged trom 46.6 


to 53.2 per cent by volume. “Scout” films of 


the region of the gallbladder plainly showed 


the silhouette of a distended gallbladder, ap 


parently filled with bile. From time to time 
the patient experienced considerable pan 
the right upper part of the abdomen, but 
never acute enough to justify the use of at 
piate 

March 17, laparotom revealed a carcin 


tumor of the head of the pancreas 


One week later the patient succumbed t 
hemorrhage and bronchopneumonia. Necroy 

revealed that the carcinoma partially 
mpressed the lumen of the common bile 


\ history of pain was not obtainabl 
at the outset, perhaps on account of the 


age of the patient and his fatigued, 


+ 


OXIc state. The condition on this a 


count Was regarded as an intrahepati 


form of jaundice, because of 


tempo 
rary resolution of the icterus, its long 
duration, the patency of the duct, as 
determined by duodenal drainage, the 


low level of serum bilirubin, the ab 


sence of palpable gallbladder, neghgibl 


microscopic examination of the bil 


d negative galactose tolerance test 


24 om. of sugar in the urine, normal 


more than 2.5 gm.). The latter test 


may be negative during convalescence 
from infectious or long continued jaun 


lice. On the other hand, the recent 


om + 
se cyt 


jaundice in an elderly patient, 
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its persistence, evidence of disturbed 
carbohydrate metabolism following the 
administration of glucose, suggesting 
injury to the pancreas by the factor 
that caused the jaundice, and the event- 
ual admission of recollection’ of 
attacks of pain favored surgical ex- 
ploration for what appeared to be ob- 
structive jaundice from either stones 
or a new growth. 


In contrast to this patient was one in 


a nearby bed, a man fifteen years 
younger, with marked, more or less 
painless, jaundice of five weeks’ dura- 


tion, but without pruritis, an average 


17.5 


and a definitely enlarged, movable, in- 


level of serum bilirubin of mg. 


sensitive gallbladder. In addition, duo 


denal drainage for bile was repeatedly 


unsuccesstul. All ot the evidence in 


the latter case was characteristic of car- 


' 
cinoma of the pancreas, a condition 


which was confirmed at operation. 


\ palpable, distended gallbladder is 


4 } 
ot great diagnosti 


significance, and it 


IS probably present cases ot 


In most 


obstinate jaundice due to carcinoma of 


the head ot the pancreas Recently it 


has been found advantageous to admin 


ister intravenously from 3 to 5 grains 


ot pentobarbital sodium (sodium ethyl 
l-methvlbutyl barbiturate) if there are 
contraindications 


no direct 


Prompt 


and complete relaxation of the abdomen 


is thus secure 


which greatly facili 


tates examination of a resistant abdo 


men. In this manner it is possible re 


peated]\ to palpate a distended gall 


bladder, as well as the pancreatic neo 


itself. This drug is preferable 


plasm, 


to sodium amytal (sodium isoamvlethy! 


barbiturate) as the patient recovers 


more promptly from the effect of th 


anesthesia. 
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STRICTURE OF THE EXTRAHEPATIC 
Bite Ducts 


Benign stricture of the common or 
hepatic bile ducts, or both, as a cause of 
jaundice, does not loom large in medi- 
cal literature, but the surgeon of wide 
experience is familiar with it, and it 
represents one of the most difficult of 
all problems in abdominal surgery. My 
series comprised sixty-seven cases, in 
which a primary correct diagnosis of 
the lesion was made in 63 per cent. In 
an additional 15 per cent, or a total of 
78 per cent, an alternative preoperative 
diagnosis was recorded of stricture of 
the duct. The chief incorrect primary 
diagnosis (28 per cent) was that of 
stones in the common bile duct. This 
was to a certain extent unavoidable as 
in 24 per cent of the cases there were 
stones or stony material in the common 
bile duct or gallbladder, or both. The 
average level of serum bilirubin was 
11.23 mg. and occupied a position be- 
tween that in cases of stone in the com- 
mon bile duct and in carcinoma of the 
pancreas. This midway position is also 
true relative to the patency of the ducts, 
as in about 80 per cent the stricture 
was partially patent. In all but four 
cases operation had been performed for 
removal of the gallbladder. In one case 
cholecystostomy and drainage of an 
abscess had been done. In the three 
cases in which operation was not per- 
formed, the stricture was obviously due 
to obliterative cholangeitis. In a care- 
ful review of preoperative and post- 
operative data, the impression was 
gained that the stricture was directly 
the result of surgical trauma to the 
duct. Judd has, on several occasions, 
described the conditions under which 
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trauma is sustained and how it may 
reasonably be avoided. Too often trust- 
worthy clinical or laboratory evidence 
of pre-existing cholecystic disease was 
conspicuous by its absence, and this 
would vitiate the contention that the 
cholangeitis present before cholecystec- 
tomy had persisted and progressed, and 
was the eventual cause of the stricture. 
As a consequence this complication 
should be suspected if evidence of ex- 
trahepatic obstruction of bile ducts fol- 
lows removal of the gallbladder, es- 
pecially if these phenomena are painless 
in onset and were not present before 
operation was undertaken. Many of the 
symptoms and eventual complications 
of traumatic stricture are common to 
stone in the duct, such as colic, pruri- 
tus, jaundice, chills, fever, and external 
biliary fistula, but the circumstances at- 
these 


tending the inauguration of 


symptoms is of direct diagnostic im- 


+ 


port. Variation in symptoms is due to 
the injury sustained, the nature and 
degree of repair when attempted and to 
the rate and degree of eventual ob- 
struction and hepatic injury. In addi- 
tion, bile stasis which is the result of 
stricture tends to cholangeitis and the 
formation of stones or stony concre- 
tions. The latter sometimes obtain in 
the presence of rubber tubing used for 


anastomosis. In an attempt to differ- 


entiate stone in the common bile duct 
and stricture of the duct, certain clin- 
cal features are of relative importance 
In case of stricture, symptoms invari- 
ably develop sooner after operation. In 
case of stone in the duct symptoms dis- 
appear on an average of three years 
and eight months after operation. The 
same is true of jaundice. There is 4 


iower incidence of colic in cases 0! 
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stricture (about 30 per cent) in the ab- 
sence Of coexistent stone, whereas in 
the presence of stone, colic occurs in as 
high as 80 per cent. There is a higher 
incidence of pruritus in cases of stric- 
ture. Immediate postoperative jaun- 
dice, or persisting external biliary fis- 
As a 
rule the flow of bile is scantier than in 
duct 


tula, is suggestive of stricture. 


cases of stone in the and low 
fixed curves are invariably the result of 
biliary cirrhosis. Periods of increased 
bilirubin in the serum are concomitant 
with episodes of intermittent obstruc- 
tion. It must be remembered that colic 
or jaundice, or both, following chole- 
cystectomy, may supervene because of 
a stone in the duct which was over- 
looked even in the absence of calculi 
elsewhere, and stones have formed at 
varying intervals years after removal 
of a cholecystic gallbladder without 


stones. 


CONGENITAL AND ACQUIRED 
Hremonytic I[crerus 

The combination of clinical and lab- 
ratory data makes possible an accurate 
preoperative diagnosis in all of these 
cases. This series consists of thirty 
eight patients, 58 per cent of whom 
vere females. One-third of the patients 
were aged less than ten years. Thirty- 
per cent had chronic cholecystic 
ase, eleven of the thirteen having 
alculous cholecystitis. With few ex 
eptions the van den Bergh reaction re 
maimed indirect. The average level of 
‘erum bilirubin was 4.5 mg. in each 100 
c in the 


howed normal fragility, which some 


several initial test 


cases 

onfused the issue temporarily, 
hut which on subsequent examinations 
characteristic increased 


revealed 


the 
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fragility of the erythrocytes to hypo- 
tonic salt solution. The combination of 
low-grade icterus, secondary anemia, 
microcytosis, enlargement of the spleen, 
the youth of the patient in many in- 
stances, invariable indirect reaction 
even in the presence of gallstones, and 
the increased fragility of the erythro- 
cytes, is characteristic of the disease, 
and makes possible an unequivocal di- 
agnosis. There were no cases in this 

the characteristic 


stone in the common bile duct, to pro- 


series of pigment 


duce associated obstructive jaundice. 
The 


were universally excellent, and all but 


results following splenectomy 
two of the patients survived the opera- 


tion. 


INTRAHEPATIC ]AUNDICE 

This gene ric term is applied to cases 
of diverse etiology in which the jaun- 
dice is the result of a disease process 
confined to the liver itself, in contrast 
from mechanical 


arising 


to jaundice 


obstruction of the extrahepatic bile 


ducts, from whatever cause. The series 


consists of thirty-five cases, in which 
twenty-six patients were submitted to 
operation. It is comprised chiefly of 
twenty-five cases of portal and biliary 
cirrhosis, hepatitis and subacute yellow 
atrophy ; the latter followed cinchophen 
hypersensitivity or toxemia. In five of 
the cases gallstones were also present ; 
stones did not 


in three cases the pro 


duce symptoms. A correct primary di 


ide in 54 per cent of the 


agnosis was in 


cases, and an alternative diagnosis in 

I+ per cent or a total of 68 per cent. 

The disease was chiefly confused with 

26 eT 
, 


stones in the common bile duct ( 


cent) and carcinoma of the 


17 


pancreas 
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As previously stated, the highest 
readings for bilirubin are seen in cases 
of malignant obstruction and intrahe- 
patic jaundice. In both instances the 
onset and course of the disease may be 
painless. This also applies to a small 
percentage of cases of stone in the com- 
mon bile duct. Persistent absence of 
bile on duodenal drainage favors com- 
plete obstruction from carcinoma of 
the pancreas, impacted stone in the 
duct, or other mechanical factor, yet in 
the early stages of acute infectious or 
toxic hepatitis, or in certain stages of 
acute, severe types of hepatic jaundice, 
there may be temporary suppression of 
biliary excretion, or possibly obstruc- 
tion to larger ducts by plugs of mucus, 
with similar negative results from duo- 
denal drainage. 

If patients are young the painless 
jaundice is invariably the result of in- 
fection or hepatotoxins, such as cincho- 
phen, arsphenamine, oxyiodide and ar- 
senic, and bacterial toxins of certain 
tropical diseases. If patients are elder- 
ly the diagnosis of catarrhal jaundice in 
the absence of endemic jaundice or ob- 
vious hepatotoxin, is usually erroneous. 
MeVicar and Fitts felt that the cases 
of painless jaundice and a high degree 
of serum offered the 
greatest difficulty in diagnosis. Weir, 
on the other hand, pointed out the 


bilirubinemia 


great obstacles to successful distine- 
tion between hepatic forms of jaun- 
dice and obstructive jaundice if the ob- 
struction is partial, and he stressed the 
need for some specific test especially if 
the obstruction has developed without 
To this 


end the galactose tolerance test has 


the accompaniment of pain. 


been employed whenever indicated, and 
estimations made of the value of cho- 
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George B. 












lesterol in the blood and cholesterol! 


esters in an attempt to distinguish be 
intrahepati 





obstructive and 


The diagnostic value of the 


tween 





jaundice. 





tolerance and_ cholestero! 





galactose 
tests will be appraised in the near 
the former it 


considerable val- 





future. As_ regards 


promises to be of 
























ue in the clinical differentiation 
of the painless or intrahepatic and 
obstructive forms of jaundice. In the : 
first type in which as a rule the paren | 
chyma is definitely injured, the galac- t 
tose tolerance test is usually positive i 
However, in cases of long duration and t] 
in infectious jaundice during the con- u 
valescent period, the galactose tests 4 
may give negative results. Not intr at 
quently positive results may obtain in of 
obstructive jaundice, especially in cases W. 
of pancreatic carcinoma. At present ne 
one gets the impression that a positive of 
result always signifies hepatic injury, ce! 
but the injury may not necessarily be in 
primarily hepatic. A negative test does cor 
not necessarily exclude an intrahepatic 
form of jaundice. clit 
The practical aspects of the problen twe 
are obvious. One should not temporiz Th 
in the presence of obstructive jaundic cin 
from whatever cause if the surgical fou 
risk is not too great. Neither shoul the 
one subject the patient to unnecessar) vear 
often hazardous operation if the ev 53 | 
dence favors the nonobstructive forn bilia 
The element of time under close obser per 
vation in hospital is often a prime fat the ; 
tor in successful differential diagnosis This 
for t 

PRIMARY NEOPLASMS OF TH! “ae 
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In this series were twenty-five cases lowe 






in all but two of which carcinoma wa: amp 


present. There were two benign tu Inter) 
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mors, one a neurofibroma and the other 
an adenomatous cyst, both involving the 
common bile duct. In this series also 
there was a preponderance of males 
(68 per cent) and the average level of 
serum bilirubin was 16 mg. With the 
occasional exception of an ulcerating 
tumor of the papilla of Vater, or of the 
ampulla projecting into the duodenal 
lumen, this condition is indistinguish- 
able from carcinoma of the pancreas if 
lesions are low in the duct; the condi- 
tion may also perfectly simulate stone 
in the duct. Because of this fact and 
the comparative rarity of the lesion 
under consideration, in no instance was 
a primary correct diagnosis made, but 
an alternative or secondary diagnosis 
of carcinoma of the common bile duct 
was recorded in 20 per cent. An erro 
neous primary diagnosis of carcinoma 
of the pancreas was made in 52 per 


cent, of stone in the common bile duct 


in 44 per cent, and of stricture of the 
common bile duct in 4 per cent. 


} 


Marshall reviewed the cases in the 


clinic observed during a period of 
twenty years, ending January 1, 1930. 
There were forty-nine primary car- 
cinomas of the common bile ducts, and 
four benign tumors. Three-fourths of 
the patients were aged more than fifty 
years, the male sex predominating. In 
53 per cent of the cases disease of the 
biliary tract was associated, and in 43 
per cent of these there were stones in 
the gallbladder or common bile ducts. 
This coincidence would partly account 
for the frequent diagnosis of stone in 
the common bile duct. The most com- 
mon site of the new growth was in the 
lower end of the common bile duct or 
ampulla. ‘The tendency to remission or 


intermittency of jaundice is more prev 
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alent in cases of carcinoma of the 
common bile duct than in cases of car- 
cinoma of the pancreas, but in a little 
less than half of the total number of 


Marshall, the jaundice 


cases cited by 
was extreme, constant and progressive. 
There may be complete absence of pain 
in a third of the cases. The lesions are 
small as a rule, metastasis is uncommon 
and late, technical surgical difficulties 
may be as insurmountable as the diag- 
nostic difficulties, and widespread 
symptoms, with severe inflammatory 
and septic sequelae in ducts, liver or 


portal vein, are present sooner or later 


CARCINOMA OF THE GALLBLADDER 


There were seventeen patients in this 
series, females predominating. The av 
erage age was similar to that in the 
series of neoplasms of extrahepatic 
bile ducts, and all were advanced in the 
fifth decade of life. The average value 
of serum bilirubin was 15.7 mg., the 
laundice being due largely to extension 
of the process into the ducts and liver, 
or there was compression of the ducts 
by involvement of the lymphatic nodes 
at the hilum, or of nodes along the 
common bile duct. As there are no 
characteristic symptoms or signs of this 
neoplasm, a primary correct diagnosis, 
especially in the early, favorable stage, 
is rarely made prior to operation. The 
one exception in this series was a case 
in which exploration had recently been 
performed elsewhere. 


liagnosis of cholelithiasis or 


\ primary er- 
roneous « 
choledocholithiasis was recorded in 59 
per cent, and of carcinoma of the pan- 
creas in 35 per cent. The invariable 
presence of stones in the gallbladder, 
cholecystitis or 


cholesterosis. often 


makes logical the diagnosis of stone in 
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the common bile duct, as noted, when 
jaundice supervened; whereas exten- 
sion of the process into other organs, 
representing an advanced condition, 
with corresponding deterioration in 
general health, would make logical the 
primary erroneous diagnosis of car- 
cinoma of the pancreas in another 
group. Jaundice would tend to obscure 
the diagnosis rather than help to clari- 
fy it. 

Carcinoma is frequently found in the 
gallbladder in the absence of jaundice. 
The earliest and most favorable cases 
are those in which histopathologic ex- 
amination after removal of the gall- 
bladder for chronic calculous or nonecal- 
culous cholecystitis, reveals carcinoma- 
tous changes in the viscus hitherto un- 
suspected. Another more advanced con- 
dition without jaundice, presents the 
following symptoms and signs in vary- 
ing combinations, which should raise a 
suspicion of carcinomatous changes in 
the gallbladder: An antecedent history 
of repeated colic over a variable period 
of time ; distressing gaseous indigestion 
of a chronic, recurring nature, gradual- 
ly, or suddenly superseded by symp- 
toms of a constant, less severe nature, 
with that progressive deterioration in 
weight, strength and appetite character- 
istic of carcinoma; an enlarged or 
nodular liver with retention of dye 
confirming metastatic involvement ; and 
actual or apparent enlargement, firm- 
ness and moderate tenderness of the 
gallbladder. To the absence or marked 
impairment of function often are added 


cholecystographic evidences of calculi. 
ACUTE AND CHRONIC PANCREATITIS 


In this series of fifteen cases there 


were twice as many males as females. 


The age incidence of both sexes fell 
within the fifth decade, and the males 
were four years older, on an average, 
than the females. Diagnosis in this 
group was based on the history, sur 
gical findings in the pancreas in the ab 
sence of other marked gross changes 
in liver and extrahepatic bile ducts, and 
eventual good recovery following oper- 
ation. This latter feature is of sig- 
nificance because it is extremely diffi- 
cult at times for even the most expe 
rienced surgeon to determine from pal 
patory evidence the exact nature of the 
pathologic process in this organ 
All of the cases were chronic, with 
one exception, and this patient had an 
acute gangrenous appendix. The aver- 
age value of serum bilirubin was 7.5 
mg. In no instance was a primary cor 
rect diagnosis of chronic pancreatitis 
made, but in the acute case an alterna- 
tive correct diagnosis was recorded. In 
the chronic group were cases of stone 
in the gallbladder and common. bile 
duct (80 per cent), or carcinoma of the 
pancreas (13 per cent). In four of 
these cholecystostomy had been don 
for the removal of stones, and in sev- 
eral others there were pathologic 
changes in the gallbladder: in’ one 
stones were present. In one case a pan- 
creatic tvpe of diarrhea developed 
which was treated successfully. In this 
group, and in the group of malignan' 
lesions in the absence of jaundice, the 


diagnosis is extremely difficult. 
CHOLECYSTITIS WirHout STONES 
There are seven cases in this series. 
a smaller incidence than in the series 
reported by Hartman. The averag 
value of serum bilirubin was &.1 mg. 


and in no instance was a correct diag 
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nosis made. A diagnosis of calculous 


cholecystitis (57 per cent), or of cho- 
ledocholithiasis (43 per cent) was 
made. There was evidence of associ 
ated lesions in the liver, pancreas or 
common bile ducts in five cases, and in 
one case the anamnesis and the dilated 
appearance of the common bile duct at 
operation made one strongly suspect 
that a stone had _ recently passed 
through the duct. All the patients re- 
covered. One of these cases could 
have been classified with the preced 


Ing group. 
MISCELLANEOUS CASES 


There were twenty-eight cases in this 
series, and a variety of entities of in 
frequent occurrence are included. In 
cases of jaundice with generalized 
intra-abdominal carcinoma, the primary 
source of which could not be deter- 
mined at laparotomy, gastric carcinoma 
with metastasis to the liver or common 
bile ducts, and cholangitis, constitute 
half of the entire series. It is likely 
that the pancreas and gallbladder are 
frequently the site of primary origin. 
Primary carcinoma of the duodenum, 
and primary sarcoma and carcinoma of 
the liver continue to be rare entities, 1 
my experience, 

The result of the study of the whole 


series 1s summarized in table I. 
SUMMARY 


Factors giving rise to great difficulty 
in the successful and expeditious diag 
nosis of cases of jaundice, under cer 


tain circumstances, are Tre\ iewed. 


he most common cause of jaundice 


in the cases studied was choledocholi- 
thiasis. The most uncommon cause 
was primary carcinoma of the liver. 
Error in diagnosis in the former was 
infrequent (6 per cent) 

Calculous cholecystitis without stones 
in the extrahepatic bile ducts was the 
second most common cause of jaundice. 
Correct diagnosis was made in 6/7 per 
cent. The chief incorrect previous di- 
agnosis was choledocholithiasis 

\ correct primary and alternative di- 
agnosis of carcinoma of the pancreas 
was made in 92 per cent. The diagnosis 
of carcinoma of the pancreas in the ab 
sence of jaundice is usually exceeding- 
lv difficult. 

Postoperative traumatic stricture of 
the extrahepati bile ducts was the 
fourth most common cause of jaundice. 
\ correct primary or alternative diag- 
nosis was made in 78 per cent. The 
chief incorrect primary diagnosis was 
choledocholithiasis 

The diagnosis of congenital and ac- 
quired hemolytic icterus was made pre 
operatively in 100 per cent. Certain 
clinical and laboratory data make possi 
ble an unequivocal diagnosis in_ the 
typical cases 

Primary carcinoma of the gallblad 
der or extrahepatic bile ducts, and 
chronic pancreatitis, especially in the 
demonstrable cholecystic 
disease in the latter, were not often 


correctly prior to operation 


Intrahepatic forms of jaundice are 
frequently erroneously diagnosed as 
choledocholithiasis or carcinoma of the 


muICcTCas 
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Early and Late Effects of Parenteral Injections of a Nonspecific 
Protein: Conclusions Drawn from Experimental Work on the 
Modus Operandi of the Therapeutic Agent, and on the 
Etiology of the Lesion Helped by It 


By Lay Martin, B.S., M.D., 


INTRODUCTION 

KVERAL years ago I reported to 

the American Gastro-enterologi- 

cal Association on a small series 
of cases of peptic ulcer.'. They had 
been treated only by means of parente- 
ral injections of milk from which fat 
and bacteria had been removed. Since 
that time I have followed, with some 
interest, similar cases and it is now 
possible to report on a larger series and 
also upon the duration of relief in the 
cases so treated. 

In the preliminary paper I gave an 
exhaustive review of the literature on 
the subject. Very little has been added 
to our knowledge since then, so I shall 
not go further into the matter except to 
mention the work of Leon Schiff which 
was reported before the Ohio State 
Medical Association® during the Spring 
of 1930. He reviews a series of cases, 
27 in number, which have been treated 
quite similarly to those which I re- 
ported upon.' His results are also quite 
definite although he obtained complete 
relief in a smaller per cent of cases 


From the Gastro-intestinal Division of the 
Department of Medicine of the Johns Hop- 
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January 16, 1932. 
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66 per cent complete cure and 85 pet 


cent complete or partial. 


METHOD 


Ninety-five patients with the history, 


signs and symptoms, and the roent 
genographic and laboratory evidence of 
peptic ulcer were given intramuscular 
injections of milk protein.* This series 
included only cases in which the diag 
nosis was as well established as is pos 
sible without biopsy. Observations ex 
tended over a period of four and a halt 
vears. Seventy-nine white men, twelv 
colored men, two white and two colored 
women were included in the series. The 
ages varied between 21 and 78 years 

The patients were allowed to con 
tinue on the diet they had been taking 
prior to their admission into the clinic 
Therefore, the great majority of them 
were retained on a regular routine of 
life because they were also allowed 
with few exceptions, to continue m™ 
their regular occupations. 

Control roentgenograms were always 
used. After these were obtained the pa- 
tients were given their first dose of the 
nonspecific milk protein. Films were 


*The nonspecific milk preparation usec 


was Aolan. 


2? 
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obtained at the end of treatment. We 
have in some of the first patients ob- 
tained plates many months after the 
series of injections. 

Gastric analyses were obtained be- 
fore the control films were taken. In 
the first series of reported cases the 
gastric acidity was rechecked after 
some months; as no regularity was ob 
served in the changes of secretion, this 
check has been largely eliminated. 

In the past two and one-half years 
treatment has consisted of six intra 
muscular injections of the nonspecific 
protein on alternate days. If the symp- 


toms rather slow in decreasing, 


were 
more than six injections were usually 
The amount used at each in- 


elven. 


jection was always 10 c.c 


(OBSERVATIONS 


The first change noticed in the signs 


and symptomatology of duodenal or 


gastric ulcer, following injection treat 
ment is the disappearance of pain. This 
after the second or 


usually is noted 


1 
third 


injection. Rarely does pain last 
the fifth or 
ing to see the change of facial expres 
the 


symptoms such as vomiting, dis 


after sixth. It is surpris 


sion even in most chronic cases. 
Other 

, gas, belching, and regurgita 
tion disappear later. A number of the 
men came in doubled up with pain. The 


Natu 


relief is not 


great majority were relieved. 
rally the same amount of 


obtained in all cases. However, the 
large proportion of the patients show a 
gratifving immediate relief. 
In the preliminary paper data were 
‘n on roentgenographic changes at 
various periods after the first injection. 
At first I had been lead to believe that 


it might be possible to obtain immediate 
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visualization of decrease of spasm. 


Films taken one-half hour after the 
first injection and at the end of the 
treatment, at a time when in the ma- 
jority of cases there had been no symp 
toms for several days, showed little if 
any changes. Films taken from two to 
eighteen months after the end of treat- 
ment frequently did, however, show de- 
less Occasionally a 


finitely spasm. 


smaller defect was seen; but in most 
cases no change was noted. 

Films have been obtained on 34 cases 
two to three years after treatment 
Twelve of the cases show a marked im- 
provement as judged by roentgeno 
show 


the 


graphic views; others, however, 


very little if any deviation from 


controls. All cases showing roentgeno 


graphi without 


improvement are 


symptoms. Three showing only dim 


inution of spasm are clinically well. 


Some ot the patients who are clinically 


well still have undoubted roentgeno 


graphic evidence of ulcer. 
The 


secretion have been reported in detail 


results of treatment on gastric 


in the preliminary paper. The conclu 


sion is reiterated: “The immediate and 


late effects were decidedly different. In 


the first there was an increase 


group, 


acidity in five of the seven 


ot gastric 


teen Cases, an approximate constancy 


in nine, and a true decrease in three 
Of these twenty-one patients, eight 
were observed after a period of from 
four to eighteen months. In this group 
there was an increase of acid in two, an 
approximate constancy in two and a 
true decrease in four.” 

To see any general discomfort follow 
the injections is a rarity. In five cases 
there was acute dyspnea with a feeling 
fright. This was 


of suffocation and 
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not accompanied by any marked change 
in the strength of the pulse and lasted 
but a few minutes. It was probably 
due to a leakage of some of the fluid 
into a vein. To prevent this occurrence 
the following technic has been worked 
out: An imaginary line is drawn across 
the buttock between the anterior su- 
perior spine and the sacro-iliac junc- 
tion. The midpoint of this line is us- 
ually situated two to three inches be- 
low the crest of the ilium. The needle 
is inserted by a bold stroke at this point, 
obliquely downward. Care must be 
taken to see that it is not in a vein. 
There are no large veins in this area 
and I have seen no unpleasant reaction 
since using this method of injection. 
In four 
local inflammation and swelling of the 
buttock, similar to an Arthus phenome- 
non, after the third or fourth injection. 
In one case a giant urticaria developed 
eight days after the primary injection. 
The patient had been receiving injec- 


cases there has developed 


tions on alternate days. 

It is not an infrequent occurrence to 
have the patient complain of epigastric 
pain on the evening of the day on 
which the injection is given. Consti- 
pation is usually associated with the 
treatment; so much so, that laxatives 
are given routinely. When occult blood 
was found in the stools the cases were 
always followed to note the time of its 


disappearance. All patients having 
good results soon presented stools 


negative to the benzidine test. 

I am well aware of the difficulties in 
the way of making a diagnosis of mar- 
ginal ulcer after a gastro-enterostomy. 
In four of the patients such a diagno- 
sis seemed justified. Three of them 


excellent immediate recoveries. 


made 
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Occult blood, which was present in two, 
soon disappeared. Two of the cases of 
marginal ulcer had been under strict 
for some time 
Under 


medical surveillance 
without 


nonspecific treatment both made ex- 


relief of symptoms. 
cellent clinical recoveries. 

There have been a number of patients 
who have relapsed after one series of 
injections. Most of these can be helped 
by another course of injections. This 
is of importance in that group of pa- 
tients on whom for a variety of rea- 
sons, surgery is contraindicated or de- 
clined. These may be kept comfortable 
by repeated courses of the nonspecitic 
treatment. It is especially beneficial in 
those cases in which the time of recur- 
rence can be guessed by a consideration 
of previous history. When it is given 
this 
aborted or prevented. 

In table | all of the cases have been 


before time attacks have been 


analysed under two main headings: re- 
sults noted at the end of treatment and 
again one to four years after the end of 
the first treatment. In the latter group 
several of the patients had been given 
more than one series of injections and 
these are grouped under a subheading. 
Of the 95 patients, 71 received treat- 
ment over a year ago and it has been 
possible to interview 60 of them. Those 
who received treatment in the past six 
months have not been analysed for 
final results. A study of this table 
shows the interesting fact that the i- 
mediate results of treatment are super- 


ior to the late ones. It also brings out 


the same relation between the value of 
treatment and the length of pre-treat- 

ment symptoms : 
a. 84.6 per cent of the patients hav- 
ing had symptoms only a few 
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TABLE | 
The Relationship of Immediate to Late Results Following Nonspecific Protein Injections. 
Also the Value of Treatment in Relation to the Duration of Symptoms 
Prior to Institution of Treatment 


RESULTS AT END OF ONE SERIES 


OF NONSPES 


Pretreatment duration of 
symptoms in vears 


Number of cases 

I. Clinical cures 

a. With one series 
of injections 


1 


\ 


b. With two or more 
series of injections 


rAGE OF ¢ 


Il. Improved 


I11. Unimproved 


PERCH 


IV. Coming to 
operation 


months showed rapid clinical 
cure or improvement. 

74.0 per cent of the patients hav- 
ing had symptoms one to five 
vears showed rapid clinical cure 
or improvement. 

63.1 per cent of the patients hav- 
ing had symptoms five years or 
more showed rapid clinical curt 
or improvement. 


When we consider the efficiency 
reatment instituted one to four y 
in relation to the length of pre- 
nptoms we note: 


77.8 per cent of those having had 
symptoms only a few months are 
still clinically cured or definitely) 
improved. 

51.7 per cent of those having had 
symptoms for five years or more 
ire clinically cured or definitely 
mproved. 


54.6 per cent of those having had 


IFIC PROTI 


5 or more 


symptoms for five years or more 
are clinically cured or definitely 
improved. 
\nother point is worthy of note 
the cases of long duration of symp 
toms as a rule require more series of 


injections than those having had sym] 


toms for but a short time 

In order not to over-accentuate the 
effects of the injections it is well to ex- 
amine the tables for the relationship 
between the percentage of clinical cures 
and clinical improvement one to four 
vears after institution of treatment. 
Here it may be seen that there is a 
drop in the number of cases retaining 
clinical cures in relation to those ob 
taining complete relief at the cessation 
of the first series of injections. On the 
other hand the number of cases which 
showed clinical improvement alone is 
greater than in the corresponding group 
at the end of the first series of injec 


tions 
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DiscUSSION 

The classical peptic ulcer gives rise 
to a series of regularly recurring at- 
tacks which two, three or 
four times a year, frequently limited 
to the Fall and Spring. Each attack is 
self-limited and during the periods of 
remission entire good health returns. 
It is known that the early ulcer of little 
penetration heals entirely and leaves 
As the attacks 


come on 


no scar. increase in 


formed 
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Guinea pigs were sensitized to egg 
albumen. At various intervals during 
the development of sensitization (taken 
as two weeks) different groups were 
injected with a varying number of 
doses of intravenous mercurochrome or 
intramuscular milk protein or both. 
Kach group was controlled with a sim- 
ilar or larger number of pigs. At the 
end of two weeks all the pigs were 
effective dose 


given the minimum 


which killed a large majority of the 





number or severity, a scar is 

which remains during the periods of control animals. It was found that the 
remission but which may cause no agents listed above had the ability to 0 
symptoms. However, in time many ex- protect a certain proportion of the test i 
trinsic factors such as secondary in- animals against death and very fre- T 
flammation, stenosis, nervous derange- quently against even light to moderate in 
ment, anatomic or pathologic changes shock. To be effective, the last desen- 

may and usually do cause secondary — sitizing dose must not be given more be 
symptoms which are confused with than 24 hours before the shocking dose se 
those of the original ulcer. In fact, it The results may be seen in table II. in 
may be that the entire syndrome of the Guinea pigs injected intradermally an 


with emulsions ot whole bacteria both 





patient is due entirely to these second- 
ary changes. 

Considering the mode of onset, the 
duration of symptoms, the self-limita- 
tion of an attack, and the regularity of 
recurrence, it seems entirely logical to 
believe that the original ulceration, ero- 
sion or congestion may be the result of 


alive and dead (Pneumococcus Type |, 
Streptococcus hemolyticus, and Sta- 
phylococcus aureus 209) developed sen- 
sitization to the same antigen in the re 
markably short period of 48 hours 
The skin sensitization lasted for at least 
a month but by that time had dimin- 


a reaction of sensitized tissue to a spe- ished. The strongest sensitization was Pe 

cific antigen. Therefore, the ulcer per developed ten days after the primary 
se is simply an allergic phenomenon. inoculation. Table III gives the re- ? 
If this hypothesis be true it would © sults. os 
seem quite likely that we were desen- Guinea pigs were given intradermic 27 
sitizing the body against some unknown injections of 0.2 ¢.c. milk protein ™ ae 
z= 


antigen. Certainly the suddenness with 
which the signs and symptoms disap- 
peared after the institution of non- 
specific protein therapeusis via paren- 
teral injection led one to think strongly 
of this possibility. Consequently the 
following investigation* has been car- 
ried out: 


one flank, practically simultaneous! 
with 0.2 cc. virulent Pneumococci. 
Type I on the other flank, Twenty- 
four hours later the milk protein injec 
tion was repeated but in a different spot 
on the same flank. At forty-eight hours 
the initial injections were repeated but 
in new areas. Controls were run which 
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did not receive milk protein. Twenty 
four hours after the second injection of 
pneumococcus antigen, there was mark 
ed skin reaction in the control animals 
There was a very much smaller or no 
The dif 


ference in the phenomenon may be seen 


reaction in the test animals. 
in figures 1 and 2. 

More recently we have made the in 
teresting observation that it is possible 
to obtain marked allergic response in 
the duodenum. Guinea pigs were an 
esthetized with ether. 
Gi ce; 
into the anterior wall of the duodenum 


By laparotomy 


of horse serum was injected 


The animals were sewed up and placed 


lean cages. They soon recovered 


from the effects of the operation and 


behaved in a normal manner. A control 


series was given 0.1 ¢.c. of horse serum 
intraperitoneally. ‘Two weeks later thi 
animals were shocked with a minimum 


lethal dose of horse serum: the dos« 


was determined upon the controls and 


given into the jugular vein. Four pigs 


which had received injections within 


the wall of the duodenum, were not 
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killed 


with ether along with those pigs which 


held as additional controls and 


survived the minimum lethal dose. At 
autopsy the intraperitoneally sensitized 
and subsequently shocked guinea pigs 
showed no lesion in the duodenum. The 
had 


four which been sensitized 
the duodenum but 


pigs 
within the wall of 


not shocked showed no lesion in the 


Those pigs which had been 


sensitized within the wall of 


duodenum 
the duo 
minimum 


local 


duodenum 


and then given the 


denum 
lethal dose of horse serum showed 
areas of congestion in the 
and the first portion of the small intes 
tine; in every pig there was a clearly) 
defined engorgement and in some pigs 
it was quite severe, 

this mav well 


It seems to us that 


1 


explain the in of certain duodenai 


orig 
ulcers 
\\ e are now 


tions to determine 


mvestiga 


] 1 
undertaking 
the possibility oO 
desensitizing the duodenum by the par 


] ~t ; 


- : : “11 
enteral injection ot I 


milk in the somatic 
musculature 


The work on desensitization of both 


given the shocking dose; they wer« types, specific and nonspecific, points 
TAl I] 
Percentage of Guinea Pigs Alive and Having No to Moderate S k Following Various 
Methods of N« nspecifi Desens itl 
2 = f PERCH E OF ¢ PI¢ 
~ = Z — 
Ez DAYS BEFORE MERCURO MILK A 
SS SHOCKING DOSI MILK CONTROL CHROMI CONTROL | MERCURO CONTROI 
zat CHROMI 
] + () 54 4 13.3 0 
i 59.1 () 28.5 (0) 28.5 0) 
Z 5. 3 and 4, 2 95 33 A) 33 5 3 3 
7432 0 () 15.4 () 214 0 
+ 14, 12, 9, 7 6] (0) Q () 222 0) 
7 “4.122 97.5.3.1 80 (0) 
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“1G. 1. Control animal. Skin response to reinjection of heated pneumococcus type I 48 
hours after initial intradermic injection with living pneumo« is type (From Bull. Johns 
Hopkins Hosp., 1930, xlvi, 255.) 


2. Test animal which had received three intradermic injections of milk protein dur 

riod of sensitization. Marked diminution in skin response to reinjection of heated pneu 

us type I 48 hours after initial intradermal injection with living pneumococcus type I 
sull. Johns Hopkins Hosp., 1930, xlvi, 256) 
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to the conclusion that the period of de- 
sensitization is but temporary and in 
the nonspecific type it is of short dura- 
tion. Therefore, if it is true that our 
results in the treatment of peptic ulcer 
are due to nonspecific desensitization it 
will not lead one to expect a cure for a 
long period of time. Also it should be 
kept in mind that this form of treat- 
ment will have very little, if any, effect 
against the secondary characteristics of 
peptic ulcer. It is impossible to expect 
any relief in the face of a true cicatri- 
cial formation which is causing obstruc- 
tion. On the other hand several cases 
with partial obstruction have been 
either clinically cured or improved. In 
these cases the obstruction must have 
been due to edema or spasm (second- 
ary results of the ulcer). 

Adhesions about, and distortion of 
the pylorus and duodenum are com- 
mon secondary changes and no help ts 
to be expected when the signs and 
symptoms are coming from such a con- 
dition. 

There are cases, proven at biopsy to 
be only uncomplicated ulcers, in which 
the treatment has been of no avail. The 
obvious explanation in these cases 
would seem to be that the milk protein 
had no desensitizing ability. 

The German clinicians ‘feel strongly 
that the beneficial results obtained by 
this method are brought out by the re- 
action or shock which follow the intra- 
venous injection of a foreign protein. 
As shown above a reaction of such a 
type in the series is produced only by 
accident and from the results obtained 
it seems unnecessary to accept such an 
hypothesis. 

The present method of treatment 
consists in five to seven injections on 


alternate days. Depending upon the 








type of ulcer and the secondary changes 
in the stomach, more are sometimes 
given. Several patients have noticed 
that a weekly or biweekly injection 
over periods of weeks will greatly di- 
minish their symptoms. They, how- 
ever, remain only improved and never 
become clinically cured; usually the) 
become bored or discontented and drift 
away. 

One of the strongest factors in sug 
gesting this method of treatment lies 
in the economical side. All but four 
of the patients were ambulatory ; pra 
tically all continued with their work 
and remained on a more or less general 
diet. | 
changed my views on the latter condi- 


have, however, somewhat 
tion and attempt to keep them on food 
simpler than they usually consume 

The question of dosage is important 
The most satisfactory results have been 
obtained by giving six or more intra- 
muscular injections of 10 ¢.c. each of 
the nonspecific protein preparation on 
alternate days. If an Arthus phenome 
non or serum sickness develops, treat- 
ment must be discontinued or the dos 
age reduced below the reacting level 
At times it 1s possible to desensitize the 
patient by slowly increasing the dose; 
at other times none can be given; an- 
other form of nonspecific protein ma\ 
give excellent results. 

There is no doubt of the value ot t 
therapeusis, the results given in tabl 
I are quite convincing. The desirabilit) 
of instituting treatment as soon as pos- 
sible is definitely shown. Many of the 
cases had been on a medical treatment 
for a long time without any benefit be- 
ing derived therefrom. 

In the present light of our know! 
edge, with the specific antigen or an! 


gens unknown, with the fact that non- 
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specific desensitization lasts for only a 
short period of time, it would seem 
wise to change in some ways the meth- 
od of 
investigation, 


treatment carried out im _ this 
a. If the patient presents himself 

early when the recurrences are 

appearing at regular times, it 
would be best to attempt to give 
a series of injections before the 
next attack is due. The percent 
age of clinical cures would most 
probably be increased. Since good 
been obtained by 


results have 


soft foods, it seems sensible to 
institute and continue on a white 
meat, vegetable puree and stewed 
fruit diet for a considerable pe 
riod of time and certainly before 
the next attack is expected to ar 
rive. 
If ulcers start as areas of con 
gestion and hyperemia, a_ soft 
non-irritating diet may prevent 
ulcer formation. 
b. If the patient presents himself 

with well marked secondary) 
changes the type of diet outlined 
above 1s absolutely indicated. In 
this manner, food is much more 
easily transferred through the 
distorted area and the work of 
the stomach lessened. 


hese changes are suggested because 
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I believe that a greater percentage ot 
the patients will continue the immediate 
into the 


improvement or clinical cure 


group of late results. 
SUMMARY 


1. Intramuscular injections of milk 
protein have been given to 95 patients 
suffering from peptic ulcer. 

2. Of these patients 78 per cent had 
] clinically 


\t this 


percentage Ol those 


een greatly improved or 


cured at the end of treatment. 


time a gvreater 


1 
| 


whose symptoms had existed for only 


a few months are clinically cured or 


improved, that is 84.6 per cent 


3. One to four vears after treat 


ment 60 per cent of the 60 cases who 


reported were clinically cured or im 
proved. (Ot those whose 


] 


S\ mpt ms 


lad existed less than one year prior to 


treatment 77.9 per cent were improved 
or clinically cure 
majority of these patients 
had been on a general cliet 

5 evidence Is advanced that duo 


denal ulcer in man may be the result 


sp cific antige 
. Ik vidence 1s ils 
the therapeutic aid brou: 


the parenteral injection of milk protein 


may be due to a nonspecific desensitiza 


n ot the sensitized cells. 


NCES 
*MAL id H }. H.: I. The effects 
me ind milk protein upot 
wnaphylaxis. Il. Development of sk 
sensit 1 ca p Ss respons¢ 
t intradermal ections ot] bacteria 
III. Milk prote s an inhibitor of skir 
ensit ul ca pigs previous 
ecte t ( ith pneumococci 
| s Hoph Hosp., 1930, xlv 
929 











The Clinical Diagnosis of Pulmonary 


Arteriosclerosis 


3y Henry L. Utricn, M.D., F.A.C.P., Minneapolis, Minn. 


ULMONARY arteriosclerosis is 

rather a broad term given to a 

variety of changes in the pul- 
monary arteries. Anatomically three 
types of sclerosing processes are recog- 
nized. Atherosclerosis, a senile process 
which begins rather late in life in the 
lesser circulation, is always found after 
70.: It is a part of the generalized ath- 
erosclerosis found in the greater sys- 
tem. It is of no particular clinical im- 
portance. There are exceptions to that 
statement. Again, atherosclerosis is 
found earlier in the pulmonary system 
accompanying the other two types of 
sclerosis respectively. Arteriosclerosis 
in the sense of Jores’ is a compensatory 
phenomenon in which there is a prolife- 
ration of the intima and media and in 
which there is usually involvement of 
the arterioles. Then there is the inflam- 
matory sclerosis in which syphilis is a 
specific etiological agent. The French 
lean toward other infective agents," 
particularly emphasizing the virus of 
rheumatism. Moschowitz* insists true 
arteriosclerosis is always due to in- 


From the Medical Service of the Univer- 
sity Hospital and the Department of Medi- 
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Minn. 

Presented before The American College of 
Physicians at the San Francisco Meeting, 
April 6, 1932. 


creased vascular tension. When found 
in the pulmonary arteries it is always 
due to either primary hypertension in 
this system or is due to increased capil- 
lary resistance secondary to mitral dis- 
ease, congenital heart disease, vascular 
disease (syphilis), or to increased re- 
sistance secondary to diminished capil- 
lary beds, as seen in emphysema, chron- 
ic inflammatory processes in the lung 
and pleura, or kyphoscoliosis. What- 
ever the etiological antecedent, and 
whatever the variety of changes, if it 
has clinical significance, there is always 
associated an enlargement of the right 
heart. This fact, the right-sided hyper- 
trophy, is of great importance. It is the 
central corridor for the approach in a 
diagnostic sense. It is the pivotal fact 
in making a silent condition swing into 
a clinically discernible one. For, as this 
hypertrophy continues, it reaches 

stage of imbalance. Decompensation 
and the latent pulmonary phase 
the cardiac phase—called the 


occurs 
enters 
“black cardiacs”’ 
ously termed 

would be better to call this stage Ayer- 
za’s syndrome. The usual diagnosis at 


or sometimes errone- 


Ayerza’s disease. It 


this stage is “mitral disease” or “con- 
genital heart” or, if there is a histor) 
of pulmonary symptoms, the findings 
in the lungs may cloak the underlying 
vascular changes. 

» 
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Generally speaking, up to 1900 pul- 


monary arteriosclerosis was a moment 


postmortem surprise. Beginning 


with this century, various observers 


ve claimed a clinical recog 


~ 


1 


he condition. Ayerza and Arrilla; 


\rgentine, Posselt® in :; 
Rogers® in India, Eppinger and Wag 
Irance, 


in England, and a good mat 


ner’ in Austria, Laubry* in 
Coombs? 
thers have voiced an antemortem di 

nosis and emphasized the possibl 
frequency of its existence. 

\ tentative schema of the PTOUpINE, 

pulmonary sclerosis is seen in table 
|. The symptomatology is based on th 
emphasis placed by the various obser\ 
ers. The symptoms of the acute pro 
cesses are more or less hy 
The French recognize a primary, acute 
arteritis in the pulmonary system. ‘Thi 
acute secondary type must be due al 
vays to infection in the right heart and 

a rule manifests itself as mycoti 
neurysms of the vessels. 

Briefly, the clinical bases for the di- 
agnosis of pulmonary arteriosclerosis 

ve been: A delimitation of a heart 
which resembles a mitral or congenital 
type; the symptoms of an undue cy 
nosis and dyspnea not at all commensu 


rate with the clinical findings ; repeated 


Primary, 
No heart lesion ( b. Chr 


\ a. Acute: 
- aar\ * 
With heart lesion, par-! b. Chroni 
ticularly mitral stenosis 
2. Congenital heart lesion 
Chronic lung changes 


hemoptyses with little evidence of in- 


farct; radiologically, a silhouette of 


s. | i \ 


the heart of a mitral or congenital type, 
with increased hilus shadows, increased 
vascularity, and visible pulsation of the 


' 


larger, and some times pulsation of the 


smaller, vessels in the lung neid 


1 ' . , 
\ typical schema tor diagnosis 1s 
) 1 
given 1 e II, which gives Posselt’s 
nat 7 
criteri Imonarv sclerosis con 
, 
( ed W 1 mutt disease lo this, ] 
nave ade supplementary criterion 
| 
1 1 
I ry s e III, which illus 
+ ] ] 1 
tra 5 l¢ ( l S hool ( approacn 
] } ] 
s icravie 1 LOIOL 1¢ 11) 
it vn t ¢ mi ) Se 
seit s t S 
1) St rt | tT | tr ti 
u Call { { \ ] e in 
| 1: : : 
( ( Card! 1) S¢ a) | es 
I 
sive | symptoms 1 est them 
) 1 
selve } the simple expedient of 
7 7 7 
hnding r ve little, evide e ot 
| 7 
( mgest Lure it the Dasé oO the 
1 . 1 1 . 
ung, y he Clini ii\ tnere 1s a large 


liver, evidence ot ascites and edema, 


the diagnosis of primary pulmonary 
sclerosis can be established. This may 
1 | > 
uso Dp the c] ca di qaing 11l¢ De 
twee e primary grouy ind the s« 
, 1 

( a Vy grou] table |) In the se 

a. 1 

dary class the m group can be 
selected trom the primary and from 
| 

Hemoptysis—pal é epticemia 
or inti¢ 
Hemoptys ( (1 k cardiacs) pi 
ture { mutral ot tal eal ey 
den r ] tl ‘ 
M vc rect 
Ess tiall f | art cise r Hem pty- 
sis with very little evidence of infarct 
Clubbing of fingers rare 
I r findings present when lung lesions are 
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TABLE II 
POSSELT’S CRITERIA (1908) WITH MITRAL STENOSIS 
1. Physical findqngs 
a. Increased dulness to the left of the upper sternum and neighboring areas—with pain o: 
pressure or percussion over this area 
b. I:xceptionally spreading of heart dulness to the right d 
c. The appearance of the pulmonic bulge by X-ray examination 
d. Gradual wandering of apical noises, systolic, presystolic, toward the pulmonic area 
2. Clinical symptoms 
a. Striking cyanosis, an early sign and long standing compared with the amount of dysp- 
nea or in its absence, or with the amount of stasis or edema 
b. Attacks of dyspragia intermittens angiosclerotica pulmonalis (angina hypercyanotica 
c. In spite of high grade cyanosis, absence of clubbing of fingers t 
d. Repeated hemoptysis without outstanding evidence of intarct . 
Tase II] 5 
LAUBRY'S CRITERIA (1926) 1 
Clinical symptoms cS 
Easily provoked dyspnea It 
Repeated and tenacious bronchitides W 
The repeated appearance of hemoptysis 
Hemoptysis is more important than cyanosis—which last is more discrete or absent at pl 
this stage (early) Ct 
The cyanosis must be extricated from all other causes capable of producing it and parti e 
ularly tuberculosis. I 
Objectively : Abnormal prolongation of the second sound N 
The persistence of a reduplication with accentuation of the second pulmon - 
Finally the evidence of a pulmonic souffle. This when present indicates ”" 
abnormal distention of the arterial wall. ot 
Radioscopic evidence (fluoroscopic) (Chaperon) . 
Two prominent syndromes 
I. Venous stasis—characterized by pu 
a. Increase of hilus shadows whose contours are vague and impossible to define in th ae 
the inferior portion where the pulmonary veins are lost in the lung fields “ 
b. By the parodox of an abnormal visibility of the right bronchus a ¢ 
c. An abnormal bulging of the right auricle fe] 
d. When the pulmonary stasis is pronounced by a diminution of clarity of the lung 
fields. th 
II. Arterial hypertension im 
a. By an elongation and bulging of the middle arch 
b. By an increase in volume of the pulmonary hilus made up radiologically in the ‘ 
greater part by the arteries whose contours are distinct, easily traceable and ste 
whose contractions are copious and more visible. aL 
c. Sometimes by a series of dark trails easily followed throughout the lung fields, ei 
animated by contractions like at the hilus and belonging like them to the arter In 
ial fields m3 
d. The phenomenon of the dance of the hilus—only seen twice—possibly due to it ma 
flammatory reactions in the hilus it 1 
the: 
the congenital heart and the heart of — sclerosis by the old standards. ‘To these the 
chronic inflammatory disease of the methods I have added an entirely new Thi 
lung by the esophagogram. The con- triad of findings which clinically aids The 
genital group and chronic inflammatory materially in calling attention to the enti 
group can be differentiated from the changes in the pulmonary vessels, be- nois 
others only by their histories, and by — sides affording a much more accurate Thi 
the chronic changes in the lungs. and earlier impression of this condition, but 
Up to now we have been attempting long before the Ayerza phase has su left 


a diagnosis of pulmonary arterio- pervened. See table IV. ond 
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4 NEW TRIAD FOUND IN CASES 


PULMONARY 


1. Palpable pulsation in the intercostal spaces 


\ pulmonary souffle heard all over th 

The dance of the diaphragm: a flu 
movement of the diaphragm synchi 
piratory movements 


This triad is based on the assump 
tion that, with increased arterial pres 
sure and with the usual accompanying 
dilation in the larger and medium 


sized vessels, the increased volume of 


blood, with increased force, entering the 


lung would make the lung pulsate as a 
whole very much like the expansile 
pulsation of a congested liver in tri 
uspid insufficiency, or like the pulsa 
tion of & liver in aortic insufficiency 
when there is a marked water-hammer 
effect in the hepatic arteries. In a case 
of mitral disease which under the flu 
oroscope had exquisite pulsation of the 
pulmonary arteries well out in the lung 
areas, palpation of the interspaces gav 
a distinct impulse ; not as strong as that 
felt at the apex but definite enough so 
that students were able to feel it. This 
impulse is best felt in the second in- 
terspace to the left and right of the 
sternum, laterally in the interspaces in 
the mid-axillary lines, and posteriorly 

the lower interspaces. Sometimes it 
‘an be felt in the interscapular areas. 
If this were true it occurred to me that 
‘re might be a vascular bruit due to 
le deformity of the pulmonary vessels. 
This proved to be so in this test case 
The bruit is vascular ; it must be differ 
land disassociated from cardiac 


noises transmitted by the chest wall. 


This bruit is heard all over the chest 


be most clearly heard in the 
second interspace, in the right sec 


nd interspace, and over the whole 





L\ 
k 

\ ( 1p | ( I re 
right side, particularly since the cardiac 


noses are le Ss heard on that side. | his 
yruit resembles the noise heard over a 


a highly vascular and 


placenta, or ove! 


enlarged spleen or pulsating liver. 
\gain it was argued that if a lung pul- 
sated as whole to the extent that it 
was | ily able through the che St wall it 
nught be possible to see this effect on 
the « iphi mm \gain this case re 


Under the 


vealed this phenomenon. 


fluoroscope, 


| particularly on the right 


side, following a deep breath, the down- 
nd-up movement of the dome can be 
seen during expiration, synchronous 
with the heart beat. This movement 
was called the dance of the diaphragm. 
In some cases the above technic is not 
necessary. The dance is seen in either 
phase of respiration 

The radiologist found two cases with 
pulsating vessels which gave the above 
triad of findings. The clinician picked 
up two on physical examination and 
predicted the radiological findings of 
pulsating vessels, also the dance of the 
diaphragm, both of which were con 
firmed by the radiologist. The signifi 
cance of these findings in aiding us in 
the diagnosis of pulmonary artery dis 


ease 1S apparent. 


ILLUSTRATIVE CASES 
The following cases are reported 
which illustrate 1) the variations in 
rial lesions, (2) the manner of 


death, and 3) the older clinical ap 
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proach. None of these had applied to 
them the test of the new diagnostic 
triad. The reason for this is simple—it 
was not known at the time. 


Case I. A woman, age 31, following the 
birth of her child four years before, com- 
plained of weakness and dyspnea. There had 
been swelling of the feet, ankles and abdo- 
men the last six months. There had been 
occasional blood-streaked sputum. For two 
years she had been hoarse. Her family his 
tory is negative. Her own gives a record ot 
malaria. She has been amenorrheic for two 
years. She had been diagnosed mitral dis- 
ease with coronary insufficiency. Her physi 
cal examination gave the usual evidence of 
congestive failure with more cyanosis than 
usual and no evidence of moisture at the 
bases of the lungs. In the interscapular area 
on the left at the level of the third spinous 
process there was a visible and palpable pul- 
sation and a marked systolic bruit. Radiolog- 
ically the silhouette showed massive right- 
sided hypertrophy, a marked pulmonic bulge, 
and enormously dilated pulmonic arteries at 
the hilus which were seen to pulsate under 
the fluoroscope. There was increased hemo- 
globin and red cells. The Wassermann test 
was negative. The electrocardiogram showed 
right preponderance. A diagnosis of con- 
genital heart disease with patent ductus ar- 
teriosus was made, the physical signs in th 
interscapular area being considered cor- 
roborative evidence. 

Postmortem, the case presented the usual 
signs of congestive failure. The heart weighed 
425 grams. The hypertrophy was confined 
to the right ventricle which showed extreme 
hypertrophy and dilation. No changes were 
noted in the valves. The foramen ovale was 
not open and there was no indication of the 
presence of a ductus arteriosus. The coro- 
naries and the root of the aorta were smooth. 
The root of the pulmonary artery was also 
smooth. 

The right lung weighed 400 grams. Crep’- 
tation was present throughout. There were 
no definite nodules but there were a few areas 
of slight consolidation in the apex. The pul- 
monary artery when opened was found to 
show an extreme amount of yellowish raised 


intimal thickening. The thickened areas 
were arranged in spots, particularly about 
the orifices of the branches of the artery, 
The pulmonary artery was extensively di 
lated. It had a large caliber far into tl 
lung in its many branches. On section, mi 
croscopically, a few active areas of tuber 

losis were found in the apex. The small a: 
teries showed a marked intimal thickening 
which had the appearance of being prolife- 
rative in character; the lumina of many 

the small arteries were almost complete] 
closed. In the larger arteries there was a 


+? 


1 
I¢ 


marked atheromatous condition. The 
lung weighed approximately the same as the 
right and showed a similar condition in the 
pulmonary vessels. 

Comment. This was a beautiful case 
of primary pulmonary arteriosclerosis. 
Jeing our first case, we were led into 
the usual error of calling it a mitral or 
congenital heart disease. (See figures 
1 and 2.) 

Case Il. N. J., female, age 27, complained 
of dyspnea, edema of legs, and prolonged 
uterine bleeding. Her family history 
negative. The patient has had weakness 
exertion since she was 15 years old. Three 
years ago there was hoarseness and the spu- 
tum at times was blood-tinged. Physical ex- 
amination on two admissions gave the fol- 
lowing data: Heart enlarged to the right and 
left, and a mitral murmur. The chest was 
clear; the liver down. There was pitting 
edema of the extremities. There was marked 
cyanosis, and a dark brown pigmentation over 


the face, mouth, extremities and body 
oratory examination: Hemoglobin, 108 per 
cent; red blood cells, 5,000,000 plus; white 
blood cells, 15,000; polymorphonuclears, | 
per cent. Stool and urine examinations were 
negative. The basal rate was normal. The 
Wassermann test was negative. Blood pres- 
sure 90/80 to 160/100. X-ray studies showed 
a massive right heart; no esophageal dlis- 
placements; no pulsation of the pulmonary 


vessels, or any involvement of the lungs 
Electrocardiogram showed right preponder- 
ance. A diagnosis was made of mitral dis- 


ease; congenital heart; Ayerza’s disease. The 


patient died in convulsions. 
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Postmortem findings: The heart weighed 
360 grams. The left auricle and ventricle 
were normal; the right auricle and ventricle 
were greatly dilated and showed moderat 
hypertrophy. A careful search was made for 
anomalies, but none were found. The pul 
monary artery was dilated, apparently larger 
than the aorta. The tricuspid and pulmonary 
valves were enlarged. The root of the aorta 
was smooth except for an occasional yel- 
lowish piaque, 

The right lung weighed 430 grams; the 


’ 


left 315 grams. There was a moderate, yel- 
lowish sclerotic thickening of the larger 
branches of the pulmonary artery. Ther 
was dilation of some of the middle-size 


ranches. The veins were normal. There was 





an old Ghon tubercle beneath the pleura of 


the right lower lobe. The aorta was small 
id sm t Mat sections oft the lung ex- 
ined for evidence of sclerosis of the ar- 
‘ es p Ve i \ 
Commi his case was a clinical 


replica of the first. The points of sim- 


ilarity were (1) weakness and dyspnea 


over a long period; (2) cough with 
sputum at times hemorrhagic: (3) ecvya- 


nosis with increased hemoglobin; (4) 


pigmentation; (5) decompensation 
without eviden congestive failure 
at the base of the lund: (0) vocal cord 
involvement; (7) massive enlargement 


dilatation of large 
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of the right heart; (8) pulmonary ar- 
tery dilation; (9) evidence of previous 
or present tuberculosis. The difference 
lies mainly in the pulmonary artery. 
The first case had peripheral arteriolar 
sclerosis with dilatation and athero- 
sclerosis of the larger vessels. The sec- 
ond had dilatation of the larger vessels 
with some sclerosis, but the peripheral 
vessels were normal. In the first case 
the hypertrophy of the right heart can 





Fic; 2. 


be easily explained by the increased ar- 
terial tension. In the second case we 
must explain the right-sided hyper- 
trophy on some other basis. I venture 
the following. The loss of elasticity in 
the dilated vessels threw an extra bur- 
den on the heart which caused its hy- 
This does not apply par- 
There are 


pertrophy. 
ticularly on the left side. 
many compensatory factors on the left 
side which do not obtain in a simple 
system like the lesser circulation. 


Obliterating sclerosis of arteriole in periphery of lung, Case I. 
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Case III, 1. K., age 65, female. This pa 
tient led an active life. There is a history oj 
asthma and bronchitis for many years. Fo: 
three years there had been progressive heart 
response to any type 


failure with no 


therapy. I.dema was controlled for a long 


time by ammonium nitrate and salyrgan. The 
diagnosis of pulmonary arteriosclerosis was 
made by exclusion because of the progressive ( 


character of the failure, the marked cyanosis 


and the lack of evidence for coronary dis- 
ease, There was edema, ascites, enlarged , 
liver, but the lung bases were clear; that is, é, 
- 
( 
R 
” 
x300. 
until fluid appeared toward the end. There 
was radiological evidence of old healed tu- 
berculosis of the lung with old pleuritis. 
At postmortem examination the heart 
weighed 575 grams. There was hypertrophy 
of both ventricles, with marked dilatation of 
the right auricle and ventricle. The coro- 
naries were sclerotic but patent. The aorta 
showed marked sclerosis extending to the 
iliacs. There was marked sclerosis and dil- 
atation of the pulmonary arteries. On mi- 
croscopic section the peripheral vessels of 


the lungs showed sclerosis also. 
Comment. Occasionally one _ finds 
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sclerosis in both systems. Here the of dyspne ind cyanosis. His temperature 

‘ » 1 | sound > I 
extensive change in the pulmonary ves ie ' cart vere clear, A 
; (ld S1S I 1 br Itis de 


sels was striking. The sclerosis might 
be considered as a senile process. I) . ae 
any event, the factor of the sclerosis of ighed 710 grat Mie toft vents - 


the pulmonary vessels with the dila lightly enlarged. The right ventricle was 


tation is strongly emphasized as a_ much enlarged in size. There were no anom 


. Pa eee ‘ , : ‘ ‘ _ 
¢ cause of heart failure in this case. , enita . mu 
ent t l irt 3 em 
S la ry re es ~> Mhic aa oe . : ‘ . ; ss 
Ldse if, J S., male, 73 Th Pa I hove ft pulmonic valve This rombus 
gave a history of onset with an acute re Ee el niieteie weil ca at f } 
7 - Vas Ol orga er and 1 Sa resn 
piratory intection with cough, fever and pa thrombus occluded the ves completely. All 
the chest which rapidly subsided. This the branches of the pulmonary arter were 
vas tollowed by attacks of dyspnea and cluded with thrombi attached to their walls 
edema of the extremities. These symptoms ae ee | ee oe Se a eR 
: ! 1d € Vesse¢ ippeared I ie thir 2h 
continued for two vears, when he entered \ 1] ’ ’ | 
' . ‘ ; nast Wicros 7 ‘ the vessels s] ved 
e hospital with a particularly severe attack aos ' ~— 
market hy pertroy t all the coat Ihe 
Previously reported by Dr. A. R. Hall of Vasa vasoru were dilated Tile with 


St. Paul, at the Minnesota Academy of Med lood, giving the appearance of an attempt at 
ine, 1927. I again thank Dr. Hall for per lateral circulatior Phe maller vessels 


mission to use this case. s} | obliterating sclerosis 





‘1G. 3. Thickening of vessel walls and organizing thrombus in a vessel of moderate caliber. 
I 3. Thickeni f\ l ll l tl l lerat lil 


1s Note the reaction in the vasa vasorum. Case IV. x60 
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Comment: This case is included be- 
cause of the age of the patient and the 
manner of death. Complete occlusion 
of the pulmonary artery by a thrombus 
is not common in arteriosclerosis of this 
vessel. 

The following four cases are very 
briefly detailed with silhouettes because 
they represent a group in which we 
have applied the new triad as well as 
the old criteria in coming to the conclu- 
sion that we are dealing with pulmo- 
nary arterial disease. 

Case I. Female, age 26, entered the hos- 
pital for a minor orthopedic operation. She 
gave a history of repeated attacks of ton- 
sillitis but not rheumatism. There had been 
attacks ot cardiac embarrassment since her 
fifteenth year. A diagnosis of mitral disease 


Fic. 4. Proliferating and edematous thickening of the intima of a much smaller ve 


Case IV. x300. 





was made, which was verified by X-ray (fig 
ure 5), including a positive esophagogram 
Under the fluoroscope the pulmonary vessel: 
were seen to pulsate far out in the lung 
fields. It was on this case that we worked 
out the triad of physical findings. 

Clinical diagnosis: Mitral disease with pul 
monary arteriosclerosis 

Case II, I. S., female, age 14. (Figure 6 
There was a history of whooping cough 
5 weeks (?) from which 9 months was re- 
quired for convalescence. At 3 years she had 
searlet fever with kidney involvement. Heart 
symptoms were noted at 5 when she had 
smallpox. She began school at 6; at 8 she 
was easily fatigued on slight exertion. She 
had had several periods of long rest in bed 
Briefly her physical examination showed 
some cyanosis, varying cardiac noises, lunds 
clear. Her X-ray findings showed a con 
genital type of heart with pulsating pulm 


if 


4 
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' 
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Fic. 5. Teleoroentgenogram of Case V. Typical mitral configuratt 


was positive. Cardiac condition: Mitral stenosis 





I 6. Teleoroentgenogram of Case VI. Note enlarged heart wit! 


‘he oesophagogram was normal. No cardiac conditi 
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nary vessels in the lung fields. In attempting 
to find our triad in this child, she gave beau- 
tiful evidence of pulsation of the intercostal 
spaces, an exquisite pulmonic souffle and, 
under the fluoroscope, the dance of the dia- 
phragm. 

Clinical 
arteriosclerosis. 

Case III. M. N., male, 12. 


This boy had a severe bout of rheumatism. 


diagnosis: Primary pulmonary 


(Figure 7.) 
‘There was a pancarditis. The pericarditis 
end effusion were very severe. There was a 
slow with restoration of normal 
blood findings and weight but the tachycardia 
exhibited our triad 


recovery 
persisted. He likewise 
of findings. The pulsation of the vessels and 
tre dance of the diaphragm were predicted in 
lis case by the clinician. 

Clinical diagnosis: Mitral disease, adher- 
ent pericardium, pulmonary arteriosclerosis 

Case IV’ (Figure 8.) 


There was a history of the diagnosis of a 


Female, age 24. 
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congenital heart lesion for 12 years. Since 


that time the has lived a restricted 


life. There were weakness, dyspnea and cya- 


patient 


nosis. Lungs were clear. The heart was not 
much enlarged; there was a typical thrill 
and systolic murmur at the second interspace. 


This patient likewise gave the evidence of i 


creased pulmonary circulation according t 


our physical tests. At the first thought oi 
would wonder how stenosis would permit t! 
factor producing sclerosis to operate; fu 


thermore, with stenosis how the physi 
found in the chest in this case w 


signs 
possible. In answer to this question I car 
only state that Posselt!® in his 127 cases 

pulmonary arteriosclerosis found 4 with pul 
monary stenosis. 
Clinical 


pulmonary arteriosclerosis. 


diagnosis: Pulmonary stenosis; 


Comment. With the evidences of a 


mitral or congenital heart and the rad- 





Pre. 7. 


auricle. 


Note the enlargement of the heart in both 
rections. The oesophagogram showed the characteristic impingment due to a dilat 
Cardiac condition; rheumatic heart; mitral stenosis; 


Teleoroentgenogram of Case VII. 


d 


lot 
iCi 


adherent pericardium 
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iological evidence of pulsation Ol he : IMARY 


pulmonary vessels, and the corrobor \ new triad is added to the old ert 


tive evidence of this new triad of find tera for the diagnos of pulmonary 
ngs, it is reasonable to assume that we rteriosclerosis With this new triad 
are dealing with increased arterial pres n earlier « nosis of pulmonary ar 


' 4 7 ' ‘4 ‘ * 


sure in the pulmonary vessels \nd, teriosclerosis is possible—long before 
furthermore, that, with such increased the cardiac phase has been reached. 
pressure, changes in the vessels have Dilatation wit nsequent loss ot elas- 
occurred which can be included in the — ticity of the pulmonary vessels mav be 
clinical diagnosis of pulmonary arteri t tactor in the right-sided hypertrophy. 


] 


OSCICTOSIS., 





I 8. Teleoroentgenogram of Case VIII showing the typical pul: ic bulge. Oesophago 


gram normal Cardiac condition pulmor irv stenosis 
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Parrot Fever Warning Issued By Public Health Service 


" 


, | \HE United States Public Health Service advises all persons to avoid cor 


tact with recently shipped or acquired birds of the parrot family. Several 


cases of psittacosis, are being reported in various parts of the United State 


eapolis, Minn. Another case has been reported from Boise, Idaho. There have 
been 12 cases of parrot fever, with 6 deaths, reported in California between 
December 1, 1931, and February 10,1932. 

Upon the recommendation of the Public Health Service, the Secretary of the 
Treasury has recently issued an order amending the interstate quarantine regula 
tions so as to limit the interstate transportation of birds of the parrot family 
common carriers to those certified by the proper health authority of the State a 
coming from aviaries free from infection. 

A medical officer of the Public Health Service at the invitation of the Cali 
fornia State Department of Public Health, made a careful study of the situ: 
tion in California wtih reference to parrot fever infection and the breeding of 
birds of the parrot family in that State. Conclusive evidence was thus obtained 
which indicates that psittacosis is present in some of the breeding aviaries 0! 


Southern California. Parrots and parrakeets from this source have probably 
The 


is Well 


been one of the important means of spreading the disease to other States 
cases occurring in Minneapolis and Boise were traced to California birds 
as previous cases this year reported from New York City and Oregon. 














A Summary of Recent Studies on Equine 
Encephalomyelitis. 


\N nection 


poliomvelitis 


with the studies o1 
and epidemic ence 
litis of man, it has frequent] 


> advantageous to investi 


the various types of epidemic en 
cepl il myvelitis as the, occur | 
nimal kingdom. 
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Important relations 
1a disease of horses 
ephalitis have been establis! 
ed through the neuropathological stud 


Nice lau all 


rare oppor 


les of Seifried and Spatz, 
and others. A 
tunity was afforded to establish the ex 
istence of a new virus disease in horses 

mules which made its appearance 
Calitornia during the 
1930 and 


summer 


1931. It is 


lall m nths of 


privilege to act as spokesman for my 


llaborators, Dr. C. M. 


llowitt, who have greatly en 


Haring al d 


ced and elaborated my original field 


and experimental observations by de 


aled epidemiologic and svstemati 


atory studies of the causative virus 


eginning the early part of August, 


) attered cases of a peculiar dis 
ease attecting the central nervous svs 
tel horses and mules began to at 

7 Soi — 

he George Williams Hooper Foun 
Any 


University of California. 


Presented as an introduction to the dem 


S of a moving picture film before 
an Irancisco Meeting of The American 


Physicians, on April 5, 1932. 
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iwencies, Was, despite the low econom! 


rse and mule, sufficient 


lv severe to call for a scientific inquiry 
Interest was aroused also by the pre 
liminary diagnosis of equine botulism 


indicated that this 
diagnosis was incorrect irrespective of 


cures with specific mono 


P intitoxic serums. Tedious 
studies finally proved that the disease 
‘ * 


filterable virus \t this 
Stage the malady disappeared from the 

With the onset of very hot weather 
late in June the malady reappeared in 


1931. Within a month it assumed epi- 
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demic reached its 
height in the Sacramento Valley be- 
tween July 11 and 20. Although cases 
were seen throughout California, ser- 


proportions and 


ious outbreaks were reported princi- 
pally from the Sacramento Valley and 
Southern California. Localized out- 
breaks have been observed in Nevada 
and Arizona. For a week or two the 
malady would rage in a certain section, 
then subside only to reappear in the 
same district. It is of interest that the 
horses of most of the farms, which 
had one or many cases of encephalo- 
myelitis during 1930, remained well in 
1931 despite the fact that they were 
located in districts which suffered heav- 
ily during the most recent epidemic. 
As a rule only one horse in ten showed 
symptoms of the disease in the 1930 
outbreak and rarely more than one or 
two animals of a group became affect- 
ed. However, during 1931 higher pro- 
portions than this occurred. Thus on 
one ranch, five of twenty-two animals 
were infected, on others seven of eight 
(6 deaths), three of nine, and five of 
fourteen respectively were observed. 
This peculiarity has been explained on 
the hypothesis that many horses con- 
tract the disease in such a mild form 
that it is not recognized. Again with 
the onset of cooler weather, in October, 
1931, the disease disappeared. A non- 
official but coéperative canvass among 
practicing veterinarians in the stricken 
districts elicited a total of 2,416 cases. 
Supplemented by additional reports 
from various other sources it is esti- 
mated that early in 1931, 5,580, or 25 
per 1,000, of the horse population con- 
tracted the disease. The average mor- 
tality was 47 per cent. Therefore, dur- 
ing 1930 and 1931 approximately 6,000 
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horses succumbed to a form of ence 
phalomyelitis which is apparently ide: 
tical with the so-called “cerebrospinal 


meningitis’ reported from various 
parts of the United States during the 
Central 
States this infection caused heavy loss- 


1912 as the so-called “Kansas 


past 7O years. In the west 


es in 
Nebraska horse plague”. It has fri 
quently been confused with “forage 
botulism”. 
During the past 2 ( March, 
1932) reports have been received that 


poisoning” and “equine 


weeks 


the disease is again active in the San 


Joaquin Valley and in Southern Cali- 


wotl 
Will 


fornia and it is anticipated that 
the onset of warm weather the infe 
tion will reappear in epidemic form. 
Stallions, as well as geldings and 
mares, and suckling colts, even age 
horses, are susceptible. As a rule only 
animals kept on farms in more or less 
cultivated districts have contracted the 
disease. Nothing definite is known rel 
trom 


farm to farm or how it is introduced 


ative to the spread of the disease 


into a community or why it occurs in 
periodic cyclical recurrences in exten- 
sive outbreaks within a year. Since the 
virus circulates in the blood, the role of 
flies or other biting insects deserves ex- 
perimental consideration. In many 
ways, the equine malady shows a be- 
havior analogous to human infantil 


paralysis. It is therefore not unlikely 


that the spread is due principally to 
However, the in- 


recognized carriers. 
fection may possibly be carried by 
or water which has at some time 
contaminated by the carriers or th 
eased animals. Certain technical diffi 


culties have thus far rendered a sea 


for carriers impractical. 
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CLINICAL SYMPTOMS 


(he period of incubation in the spor 
neously contracted disease 1s difficult 


i 


to estimate although a few observations 
+1 


a lapse of from one to tl 


and readil\ 


te Ire 

ks between exposure 
recognized symptoms, Under expert 
mental conditions and especially witl 
massive intracerebral infection the 1 
bation time is on the average eight 
lavs and may be as short as three days 


“1 
Preceding the onset of the acut 
ptoms which attract attention, 


temperature is found to vary fro 


to 41.1° C. Unwillingness to 


ack of spirit, slightly incoord 
gait, abnormal position of 
failure to respond when ca 
unbroken colts, failure to ru 
ipproached are some of the pre 
ry signs which may rapidly b 
ved by more pronounced mani 
tions of the disease. 


e 


‘re cases, the horses stagg« 


ll and are unable to get up when 
pressed to do so. They may lie on the 


ides. Convulsive or swimming mo 
ms are common and cause, as a rule, 
ere bruising of the head and limbs 
advanced stages, the animals 
latively quiet. The pulse and res 
are usually accelerated and to 

the end arrhythmic. Cutaneous 
yperesthesia of the neck may be fol 
by anesthesia. The examina 


wed 
if the blood reveals a polycythe 
(due to dehydration) a slight leu 
ia and a raised icteric index. The 

in the urine are essentially 

The conjunctiva is always in 

nd frequently icteric or gray 
studded with petechiae and 

S. Motor disturbances it 
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the onset of complications, are insig- 
nificant. Aside from a general icterus 
of varying degrees of intensity, suc- 
culent lymph-nodes and slight paren- 
chymatous changes in the liver and 
kidneys no gross lesions are found. No 
enlargement of the spleen has been 
noted. The spinal fluid may be mark- 
edly increased and show a lympho- and 
leucocytosis (12 to 30 cells per c.mm.). 
As a rule the brain and cord are moist 
and injected irrespective of the ad- 
vanced dehydration of the tissues 
which may be present. 

Microscopically, the most conspicu- 
hemorrhages 
the olfactory 


ous changes consist of 
around the vessels of 
bulbs and the brain stem, and edema 
and infiltration of the perivascular 
sheaths and spaces by mononuclear and 
polymorphonuclear cells. This cuffing 
of the veins and arteries is variable in 
intensity but is always pronounced in 
the advanced cases of the disease. 
Scattered patches of infiltration in the 
gray and white matter are common. It 
may be very pronounced in the vicinity 
of the innervation centers of the fa- 
cial nerves and throughout the entire 
cord. Areas of infiltration are also 
noted in the semilunar and peripheral 
ganglia. However, the distribution and 
intensity of the inflammatory foci dif- 
fer from that commonly seen in typi- 
cal Borna disease. Nuclear inclusions, 
of the character described as typical 
of Borna disease by Joest and Degen, 
have not been observed in the speci- 
mens obtained in 1930. However, since 
Dr. J. A. Howarth has found peculiar 
intranuclear corpuscles in the ganglion 
cells of the hippocampus of brains se- 
cured from the 1931 epidemic, it is 
deemed advisable to withhold final con- 








clusions as to these until a more de- 


tailed search has been completed. 


ETIOLOGY 


As already mentioned, the disease 


was originally attributed to the path 
ogenic action of various organisms 
to the toxin of Cl. botulinum. Through 
the studies of Meyer, Haring and How 
itt® of California, and Record and his 
associates of Nevada, evidence has 
been furnished that the American en- 
cephalomyelitis is produced by 
tramicroscopic organism. ‘The 
has been demonstrated in the brai 
sues of two of nine horses ill fri 
spontaneously contracted disease in the 
1930 epidemic. It has been passaged 
through various animals, in particular, 
guinea pigs. With an improved tech- 
nic and the selection of the euine a pig 
as the most susceptible laborator 

mal the virus has been recovered 
four of eight cases studied during the 
1931 outbreak. The failure to dem 
strate the infective agent in every cast 
is probably due to the uneven distr 
bution of the virus in the brain tissues 
and the process of autosteriliz 
which is apparently in progress at the 
time the disease is clinically recognized 
In the course of one transmission ex- 
periment only one of eight guinea pig 
injected intracerebrally with the 
emulsion of a field case develo 
symptoms and succumbed to th 
The chances of recovering 


the virus are greater when the brat 


infection. 
stem is tested during the first or sec 
ond day of the clinical diseas 


trom « 


when the material is secured 1 
horse which has been ill for a 
peri id. 


Blood cultures prepared from 14 
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jorses 1n various stages of the disease 


ave remained free from readily cul 
ble micro-organisms. The spinal 
four cases sacrificed on the sec 

day of the visible disease remained 
sterile, while that of 12 horses sacri 
ficed or dead on account of encephalo 
myelitis gave cultures of hemolytic and 
These ot 


ganisms proved to be nonpathogenic to 


nonhemolytic streptococet. 


small laboratory animals and_ horses 


| are considered as secondary invad 


Knrichment cultures ot pieces « 


brain and spinal cord in blood broth 
vielded a and f streptococe: in four of 


horses so examined. In every in- 


] 


he horse which furnished tl 


ive cultures had been ill for 


some 
had died. The virus was dem 


in the brain tissues whicl 


no visible growth on culture m«¢ 


e from living cells 


MALS SUSCEPTIBLE AND MOoOpEs 


OF INFECTION 


unea pigs, rats, rabbits, mice and 
\/acacus rhesus 


and cyv 
is) are all susceptible. The young 
guinea pig, weighing 250 to 300 grams, 


bably 


. 7 
l- 


the most susceptible lab 


animal; the incubation time 


varies from one to three days after 11 
ocul; 


\ 


ition by the intracerebral route. A 


sharp febrile reaction, 40° C. and above. 


Wlowed! 


d within two days by a subnor 


emperature, announces the prog 


the infection which manitests 


the form of flabbiness of the 


. Weakness, salivation, humped 

or inability to rise, tumbling 

s, fibrillar tremors of the limbs 

and paws, loss of weight and death be 


tween the fourth and sixth day. Guinea 
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pigs may be the cerebral, 
intraperitoneal, subcutaneous and intra- 


With a pe 


gularly fatal 


infected by 


cutaneous routes tent virus 


the infection is re Suc 


ntections 


foll wed nasal 


virus in the g 
xperiment pe 

fact, continuous 
pigs enhances 
rodent. During 
periment 
been inti 
infected animals. 


1 


subsides 

is fol 

accom 

1 elrorts to rise: abnormal 
remors in the extremi 

followed by death on 

Passage of 

through rabbits does not di 

minish its pathogenicity for guinea 

monkeys and horses 

Although 
susceptible 


os 
~ 


pigs, 


mice are apparently less 


to than r 


be 


ntection ats or 


guinea they may infected by 
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intracerebral or by _ intraperitoneal 
routes, provided, in the latter proce- 
dure, the central nervous system is in- 
jured by an injection of a starch solu- 
tion. Death on the seventh or eighth 
day may follow a period of lethargy. 
Monkeys are readily infected by the 
intracerebral route in consecutive pas- 
sage, with virus obtained directly from 









horses spontaneously ill of the disease 
or from experimentally infected rab- 
bits and guinea pigs. The incubation in 
18 monkeys has averaged four to six 
days, and the time between infection 
and death eight to ten days. Preceding 
the onset of visible symptoms the body 
temperature rises above 41° C. Ex- 
treme weakness, unsteadiness, somno- 
lence, trembling of the head and ex- 
tremities, muscle spasms, facial pare- 
sis, desire to chew or to gnaw, and a 
swaying gait to one side may be fol- 
lowed by inability to rise and later by 
death, The characteristic perivascular 
and parenchymatous infiltrations are 
found in the central nervous system. 
Recovery has been noted in one of the 
18 monkeys successfully infected. The 
virus after passage through the mon- 
key does not lose its virulence for the 


















horse or guinea pig. 

Nineteen horses have _ successfully 
been infected by the intracerebral and 
one by the intra-ocular route. Two 
equine animals contracted the disease 








following the subcutaneous injection of 
a total of 12 grams of brain substance 





from spontaneous cases of encephalo- 
myelitis observed during the month of 
July, 1931. Asa rule, however, repeat- 
ed inoculations lead to immunity. Since 







many of the horses have been sacri- 
ficed in order to obtain the maximum 








amount of virus only the early symp- 








toms have been carefully studied. The 
incubation time following intracere)ral 
injection of the virus varies from 
three to eight days. As a rule the onset 
of visible signs is preceded by a rise in 
temperature of from 2° to 3,° varying 
from 39° to 40.5 C. 


rile reaction may not be recorded. Ac- 


However, a feb- 


companying the fever, slight psychic 
depression and incoordination in gait 
may be noted. On the fifth to the tenth 
day the animal may stagger, grind its 
teeth, appear dull, somnolent, or ag- 
gressive and try to bite. The symp- 
toms of anorexia, defective deglutition 
and inability to rise become more 
marked and the animal dies between the 
sixth and fifteenth day. In general, 
symptoms and anatomical findings are 
indistinguishable from those of the 
spontaneous disease. During 1931 a 
few horses were found to resist infec- 
tion by the intracerebral route. The 
hog and chicken appear to be resistant 


to infection. 


CHARACTERISTICS OF THE \IRUS 


The virus passes readily through 
bacteriological filters such as the Berk- 
feld V and the Seitz filters. Guinea pigs 
as well as horses have been successful- 
ly infected with such filtrates, In this 
respect the virus differs from that ol 

Jorna disease. There is some evidence 
that the virus passes through a 3.0 but 
not a 3.5 or 4.0 per cent collodion ul- 
trafilter. Experiments on guinea pigs 
indicate that the virus is active in a dr 
lution of 1:1,000 of brain suspension, 
hut not in a dilution of 1:10,000. In 
the dry state the virulence 1s 
for at least 514 months and when kept 
frozen remains active for five 


It is very resistant to glyceri 
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in neutral 50 per cent glycerin at 41 
C. the brain tissues secured from an ex- 


perimentally infected horse remained 


virulent for 12 months. 

Miss Bb. Howitt® has shown that the 
whole blood or the from the 
peripheral circulation and the heart 


serum 


blood of experimentally infected gui- 
nea pigs and monkeys collected during 
the febrile period may contain the vi- 
rus. In one horse infected by the in 
tracerebral route the virus was demon- 
strated in the blood with the onset of 
reaction 


the febrile (third day after 


the inoculation). Repeated unsuccess 
ful attempts were made in 1930 and 
in 1931 to find the virus in the venous 
blood of horses spontaneously ill from 
encephalitis. The blood was re-injected 
subcutaneously into horses or tested on 
guinea pigs. Experiments to demon- 
strate the virus in the blood of several 
experimental horses examined early 
during the febrile rise of the body tem- 
The 


failures may be attributed to the great 


perature were also unsuccessful. 


dilution of the virus in the horse and 
to the technical procedure which per 
mits only a relatively small amount of 
blood to be tested on a guinea pig by 
intracerebral or intraperitoneal injec 
tion. As soon as suitable methods of 
concentration by absorption have been 
| out the search for the virus in 
far it 


worke 


trses will be resumed. Thus 

recovered only from the cere- 
pons, medulla oblongata, spinal 
pinal cord, and one lymph node 
Is*), but not from the liver, 
nd kidneys of the horse. On 
Miss B 


virus in the peripheral nerves 


hand, Hlowitt has 


and in the salivary 


Ol ke \ 


pleen, liver and adrenals of 


s, but not 1n their feces, 


IMMUNITY 


Veterinarians have reported the re- 
currence of encephalomyelitis in 16 
horses during the 1931 epidemic. A 
“recurrence probability” of only 0.7 
per cent would indicate that relapses 
are rare and that a clinical attack of the 
(disease is productive of a high degree 
of immunity. The existence of such a 
state has been proven in several horses 
recovered from a spontaneous attack 
or infections experimentally imduced 
by the intracerebral injection of a very 
Furthermore, in the 


potent virus. 


course of infection-experiments on 


horses purchased at random during 


1931, obviously immune animals have 
been encountered. 

Then again, a comparison of the 
epidemiological data trom 1930 and 
1931 makes it perfectly clear that the 
various waves of encephalomyelitis 
leave behind a horse population pow 

refractory to subsequent infec 
tion. 

\ccompanying the visible epidemic 
of 1930 carefully recorded at one ranch 
cases 


with 687 horses and mules, 67 


and 32 deaths ), a much larger invisible 


immunizing wave must have estab- 
lished the protection which prevented 
the occurrence ot a single case in 1931, 


The 


horse is not known since repeated at- 


this immunity in the 


nature of 


tempts to demonstrate antibodies cap- 


septa 


able of neutralizing the virus 1 
blood-serum of recov 
emer 

nt serum 


idemic 


Its utter | 
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portant to note that the sera of rabbits, 
guinea pigs and monkeys contain spe- 
cific antiviral substances which, accord- 
ing to Miss B. Howitt, protect labora- 
The such 
sera, in particular those of rabbits, can 


tory animals. potency of 
be increased by repeated subcutaneous 
injections of virus. These “hyperim- 


mune’ sera will protect guinea pig 
against a fatal intracerebral or nasal 
administration of the virus if given one 
or even four days preceding the infec- 
tion. These experiments have clearly 
shown that a therapeutic etfect can be 
expected only during the febrile period 
when the virus is not as yet fixed in 
the central nervous tissues. These ob- 


servations and other theoretical con- 


siderations prompted the preparation 


of “hyperimmune” sera in 17 horses 


which had either recovered spontane- 
ously or had passed through an un- 
recognized infection following the in- 
small 


tracerebral administrations of 


amounts of virus or the subcutaneous 
injection of large quantities. The im- 
munity of the treated horses was estab- 
intracerebral 


Although 


lished by one or several 


test injections of the virus. 


the majority of the horses survived 
these drastic tests only four, upon pro- 


“4 
furnished sera 


longed immunization 


which neutralized the virus with any 


’ 
} ’ “ap 


degree of certainty im vitro and im 
The pooled serum of these horses has 


been used intravenously in 


varying from 500 to 1,000 ¢.c. on 39 
horses in various stages of the disease. 
Thirty animals made a rapid and un- 


eventful recovery, while nine, or 


per cent mortality during 
1931, 47 per cent), died or 


on account oft 


(average 
were Sac- 
rificed complications. 
The mortality in a group of 13 horses 


treated by Dr. J. A. Howarth early in 
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t} 


the course of the disease 


Was TW 
15.3 per cent. An opportunity m 
afforded to evaluate more conclus 
these encouraging preliminary r 
in the course of future epidemics 
Experiments having in view the 
munization of horses are few. T 
horses received subcutaneously 60 


+ 


of a 20 per cent suspension of 


horse or monkey brain 
were well tolerated in ] 


horse after four injections at t 


intervals (48 ims of brain 1 
developed typical symptoms of e 


alomvelitis on the fitteent 


the first, or the fourth day 
mY? 
last, injection. The horse « 
Ff } + 
htth day ¢ sickness. | : 
months the immunize ses 
had been tested by intracere 
ee 
thons and ha eC ¢ 
tue] t 
to twelve ers em ¢ We 
sequently, sev horses si 
evel weakness cle ss 
rexia, but | ) svn . 
> is 
Of 1ocaliized invoiven 
nervous systems. I[hese animals 
cumbed tf tne acute llseas¢ 
maine: ves m ths 
diel unexpect cii\ At autops 
tumor and extenst\ aeg 
( nges were é 
_ 
kid1 evs I 4 ~ ~ 
not eel caete 7 ¢ fy 
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c1\ resem Go S 4 
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rved as controls, mingled freely in definitely established. As already stated, 
he same pasture and barn with the older guinea pigs, and especially older 
ited animals. They have remained — rabbits, possess a natural immunity to 
lI. . tl ncephalomveliti The apparent 
Further active immunization experi refractory state to the encephalomys 

nts have been deferred until Miss B litis virus of an older animal, which 


witt has completed her study on the = mray be immune to Borna disease, may 


munizing properties of the virus therefore be merely the expre mn of 
ited by various methods natural immunity and no way 
e the « ce of cross protectiot 

ss IMMUNITY BETWEEN THI 

STRAINS OF 1930 AND 193] 1RANSM 

» BETWEEN OTHER VIRUSES 
HE Finter-PasstnG Group Although many important questions 
s been proved by im vitro neu meerning the nature of the virus, its 
tion expe riments on small ani pathogenesis nd portal of entry into 


it the virus of 1930 is identical the boa) f the horse, its epidem« 


it responsible for the epidemi 


31. Furthermore, horses immu pears important ft ontinue the inves 


, t} trot ' rticiloarl +7 view + +] 


ed with Virus A (1930) prove also gations cular!) view the 

to infection by intracerebral recently recogniz | pe ssibility that man 

ulation with Virus B (1931) may become the victim of the equine 

keys recovered from experimet encephalomyelitis — virus Conclusive 

liomyelitis are still susceptible to = PTO’ f is missing, since the brain tissues 

rus of encephalomyelitis. No of the su cted cases wert t tested 

ss neutralization exists between the for the presence of a virus. However 

omyelitis serum and the poli the circumstances, and the clinical and 

virus, and wice versa, the natomical manifestations are sui 

elitis serum lacks antiviral crent suggestive warrant lel 
stances tor the encephalomyeliti SEC 

Howitt, 1931) Ca On July 2 ltl 

a CG % ; 


Guinea pigs and rabbits proven im 
the encephalomvelitis virus by ; 
intracerebral inoculations may luration, slight headache in tl + 
an injection by the sam region, and pain in the neck, thorax 
the virus of Borna diseas« 
through the courtesy of 
Zwick). Reverse cross im 
ts have not furnished co1 Pee , — 
ts. Although rabbits and — the onset. t tient plait f dizziness 


lus resul 

s may be immunized against he 
of Dorna disease, many 
elapse (on account of 


+ 


stically long incubation time ) 


existence of an immunity is cists inated ring the next « th 
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patient became more lethargic. Following a 
transfusion on July 25, he improved con- 
siderably, but succumbed to respiratory fail- 
ure on July 27, four days after admission. 
The autopsy revealed no gross anatomical 
lesions aside from a terminal bronchopneu- 
monia, a moist, markedly injected central 
nervous system, and a spinal fluid with 200 
cells per c.c. (60 per cent polynuclears). An 
incomplete neuropathological examination 
demonstrated a slight inflammatory reaction 
in the meninges, particularly in the depths of 
the sulci and surrounding the cortical ves- 
sels. Focal and diffuse parenchymatous in- 
filtrations with lymphocytes and leucocytes 
were quite numerous in the cortex, the thal- 
amus and the pons. Dr. G. Y. Rusk, who saw 
the sections, considers the lesions character- 
istic of an unusual type of encephalitis re- 
sembling the infective encephalitis of the 
horse. 

Case II. In October, through the courtesy 
of Dr. J. M. Wolfsohn of San Francisco and 
Dr. Frank W. Lee of Sacramento, a report 
of a case of encephalitis had been received. 
The patient in question had cared for his 
horse which suffered from encephalomyelitis 
late in September. The course of the pa- 
tient’s illness had all the characteristics of 
an atypical encephalitis which suggested a 
suspicious connection with that of the horse. 
During convalescence a sample of the blood 
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serum was subjected to an in vitro neutral- 


ization test with equine encephalomyelitis 


virus with a negative result. 
ary the patient had not entirely recovered 


Early in Janu 


In view of these observations* a plea 


is made that the brain and cord of 


every fatal atypical human case of en- 
cephalitis be examined for the presence 
of the equine virus (by intracerebral 
inoculation of guinea pigs or mon- 
keys). The later species is preferred, 
since larger amounts of the brain sus- 
pension may be injected and the course 
may be more readily 


of the disease 


followed by the inexperienced. 


In order to keep a record of the many di- 
versified observations, a series of moving 
pictures has been taken in the field and 
the laboratory, during the epidemics of 1930 
and 1931. The film supplements the preced 
ing remarks and thus completes a brief sur- 
{ the 


vey of the present knowledge 
American encephalomyelitis of the horse and 


mule. 





*A third case of non-fatal encephalitis « 
handling of infected 


Tul 


through the 


tracted 
horses was seen in a veterinarian it 
1932. 
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Sensitization to Fungi 


By GRAFTON TYLER Brown, B.S., M.D., F. 


ICRO-ORGANISMS may be 


divided into four distinct 

groups, namely, the Schizo 
mycetes or bacteria, the Hyphomycetes 
or molds, the Blastomycetes or yeasts, 
and the protozoa. The bacteria, molds, 
and yeasts belong to the plant king 
dom, whereas the protozoa belong to 
the animal kingdom. Fungi, in addi- 
tion to molds and yeasts, include rusts, 
smuts, The 


have been classified into five families, 


mushrooms, etc. molds 
with several hundred genera, and thou 
sands of different species. From the 
viewpoint of allergy, this is a vast un- 
explored field, and I have selected for 
al 
realy been reported by other investiga- 
the different fungi 


study those varieties which have 


and also all 


molds and yeasts) that could be cul- 


tors, 


tured from patients’ skin lesions, spu 


tum and nasal secretions, stools, and 


environmental dusts (house and mat- 
tress ) 


REVIEW OF LITERATURE 


Storm van Leeuwen! has a clear 
daim to priority in the field of asthma 
due to fungi, as he was the first to call 
attention to the importance of mold al- 
lergens in the causation of this disease. 

Presented in part before the Georgetown 
Clinical Society, November 17, 1931; 
The Medical Society of the District of Co- 
lumbia, December 9, 1931. Received for pub- 
1932. 


and 


ication, 


February 1, 
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\.C.P., Washington, D. C 


climatic type of 
Holland, 
molds, 


attributed the 


preval 


He 


asthma to 


SO ent in 


products of the growth of 


or bacteria, which he termed 


-asts, 


“climate allergens or miasms’. Storm 


van Leeuwen* usually worked with six 


different molds, namely, 


ldavus, spe lus fumigatus, Aspe 


j 
HIS “1Sf 


ergillus niger, Mu 
Penicillium, and by testing his 
eX 
50 
al 
He also found about 20 per 


asthmatics intracutaneously with 


of these molds, found about 


tracts 


cent of them sensitive to mold 


cent of his asthma patients sensitive to 


an allergen formed in grain infected 


with common mites 

Cadham’ reported three examples of 
asthma due to sensitization to grain 
rusts. 

Hansen,® in Germany, found that 15 
per cent of his asthmatic patients gave 
positive skin reactions to one or more 
following Aspergillus 


Aspergillus niger, Penicil- 


of the molds : 
fumigatus, 
lium glaucum, Aspergillus glaucus, and 
Aspergillus nidulans. 


reproduce asthmatic attacks in a num- 


He was able to 


ber of these patients with spores of the 
reacting molds. 

Hopkins, Benham, and Kesten* were 
the first in the United States to report 
a case of asthma due to a fungus (AI- 
ternaria). The patient, in addition to 
being markedly sensitive to Alternaria, 


re) 
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gave definitely positive skin reactions 
to several other molds, including As- 
pergillus nidulans cultured from an ec- 
zematous lesion on his leg. In this con- 
nection it may be stated that some years 
previously, Niethe,* and Hilgermann® 
had attributed certain cases of eczema 
to sensitization to common saprophytic 
molds which grew on the skin lesions. 

Jernton'® has given an account of 
one patient with asthma due to a mold 
—Aspergillus fumigatus. Specific treat- 
ment was attempted in this case, but 
was discontinued after the third sub- 
cutaneous injection of a 1:5000 extract 
of Aspergillus fumigatus, because of 
the severe asthma produced by these in- 
jections. 

Ramirez and Iller'' reported two 
cases of “contact dermatitis” (dermati- 
tis venenata), and one case of asthma 
and urticaria, due to sensitization to 
green Penicillium. 

Flood’? has just reported the case of 
one patient with asthma due to sensi- 
tivity to Al/ucor plumbeus. He also 
states that in a group of 55 patients 
with chronic asthma, 14 per cent gave 
positive skin reactions to common dust 
fungi. 

Medical literature contains numerous 
references to Trichophytin hypersensi- 
tiveness in persons with deep-seated 
and 


3 


ringworm infections, and Low," 
Bloch'* have reviewed the subject in 
detail. More recently, Jadassohn and 
Peck'® showed that this skin hypersen- 
sitiveness to Trichophytin is also quite 
constantly present in superficial tinea 
infections. Sulzberger and Lewis,’® by 
means of contact or patch tests with 


Trichophytin, demonstrated that prod- 


ucts of fungi are capable of causing 


an eczematous eruption on a hypersen- 





sitive skin. Ramirez'’ has reported a 
case of hay-fever and asthma which 
could be traced to Trichophytin sensi- 
tization. Sulzberger and Kerr'* re- 
corded the case of a man with tinea of 
the hands and feet, who gave immed 
late, marked, urticarial-wheal reactions 
to intradermal Trichophytin tests. With 
this patient’s blood serum, they wer 
able to passively transfer the urticarial 
Trichophytin hypersensitiveness to the 
skin of normal nonsensitive individuals 
thus demonstrating the presence in the 
blood of Prausnitz-Kustner antibodies 
or specific reagins. Wise and Sulzber- 
ger'’ reported the case of a patient 
with dermatitis, and occasional attacks 
of urticaria, asthma, and hay-fever, in 
whom an intradermal test with Tricho 
phytin produced an acute attack of hay- 
fever and generalized hives, necessita- 
ting the administration of epinephrin 
for relief. 
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several different strains of yeast were sup 
plied by Standard Brands Incorporate: 
Mushroom and yeast diagnostic proteins 1 
urchased from the Arlington Chem 
any. Trichophytin (Farbenindustric 
procured through Metz and Compan 
Fred Cadham sent me some uredospot 


ia gramints (wheat rust). 


ISOLATION, AND IDENTIFI 


CATION OF FUNGI 


from various sources, pri 
house and mattress dusts, 
ultured on Czapek’s solution 
xtrose agar, and Sabouraud’s 
um in pour plates. The plates 
incubated at 37.5° C. and at room 
nperature for from three to seve 
These plates were observed dail 
ng this time for evidence 
ort wth, and the characteristics of 
colonies were studied. Daily observa 
tions were absolutely essential, becaus« 
| the profuse growth which sometimes 
occurs in a relatively short time, mak 
ing it difficult, if not impossible, to iso 


the various molds, veasts, and ba 


In pure culture, unless subcultures 


| subsequent plates are made. 


soon as the individual colonies 
made their appearance, they were fished 
ind subcultured on slants of Czapek’s 
agar, 1 per cent dextrose agar, 
uuraud’s medium, or such other 
as were indicated by the mot 
hology of the colony and the charac 
istics of the organism. These sul 
res were then incubated at 37.5 
| at room temperature until the 
olored hyphae developed, dur 
ch time daily observations were 
s to the progress and characte 
the growth. Complete colora 
the aerial hyphae usually 


in from one to seven days, 
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MALTosE BrotH (2 PER CENT) 


PEPE CRT TER er rere 1000 c.c 
a anne en eee 10 Gm. 
Sodium chloride 5 Gm. 
Meat extract ........... 5 Gm 


Maltose 20 Gm. 


The above media are especially suit- 
able for the growth of molds and 
yeasts. In addition to these, other spe- 
cial media peculiarly adaptable to cer- 
tain types of growth were used, and, of 
course, the routine for the 
growth and differentiation of the vari- 


media 


ous bacteria were also used in the work 
of cultivation, isolation, and identifica- 


tion. 


PREPARATION OF POWDERS AND 
FILTRATES FROM MoLps 


The molds from which powders and 
filtrates were to be made were inocu- 
lated into malt extract broth. These 
cultures were allowed to stand at room 
temperature for from 25 to 30 days, 
during which time a definite and spe- 
cific felt developed on the surface of 
the medium. After growing for this 
length of time, the felt and broth mix- 
ture was filtered through sterile filter 
paper, the filtrate 
caught in a sterile container. The felt, 


and broth was 
which remained on the filter paper, was 
dried in the incubator for 48 hours. It 
was then transferred to a sterile mor- 
tar and ground into a fine powder. This 
powder was placed in a sterile tube, 
and labeled. In some instances, when 
the felt did not dry after a period of 
48 hours in the incubator, it was neces- 
sary to freeze it with “dry ice” and 
grind the felt in this condition, after 
which, drying was more or less success- 
ful. 


The broth filtrate was again filtered, 
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this time through the Berkefeld candle 
This filtrate was then transferred to a 
sterile vaccine vial, and cultured for 
sterility, both aerobically and anaerohi 
cally, for at least 72 hours, after which 
it was kept in the refrigerator until 
needed. 

The medium used for growing molds 
for this purpose consists of a 10 per 
malt extract in dis- 


cent solution of 


This medium seems to be 


superior to other preparations, for the 


tilled water. 


development of a massive felt and a 
potent filtrate. 
tured in a manner similar to that used 


The yeasts were cul 


for molds and for bacteria. The types 
of media most suitable for the growth 
of yeasts, are sugar broths and _ beer 
wort, with or without the addition of 


agar or gelatin. 


METHOD OF PREPARING MOLD 
IX TRACTS 


Concentrated (2 per cent) glycerin 
extracts of the various fungi have been 
prepared, in addition to the dried pow- 
dered felts, and sterile broth filtrates 
just referred to. These glycerin ex- 
tracts were prepared by adding on 
gram of the dried powdered felt to 50 
c.c. of an extracting fluid, which con- 
sists of 50 per cent glycerin and 50 per 
cent buffered salt solution. Some ster- 
ile glass beads were added to facilitate 
shaking, and prevent clumping. The 
buffered salt made by 
adding 2.7 grams of sodium bicarbo- 

l 


solution was 


nate and 5 grams of sodium chloride to 
1000 c.c. o 


tracts were kept in the refrigerator tot 


oO 
Ss 
f These ex- 


distilled water. 
a week, and thoroughly shaken at least 
once daily. The extracts were then 
filtered through a_ Berkefeld 
and examined for sterility. 


( andle 
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FUNGI STUDIED Penicillium 
i i Penicilliun 
My collection of fungi at the present Peniciliinn 
ime is as follows: liu 
Penicillium 
\lternaria humicola 
\lternaria mali 
\lternaria sp. (five strains) 
\spergillus candidus 
\spergillus clavatus 
\spergillus conicus 
\spergillus flavipes 
gillus flavus 
rgillus fumigatus (nine strains) 
rgillus glaucus (eleven strains 


\spergillus hortai 


\spergillus nidulans (eight strains 


\spergillus niger (seven strains ) 
rgillus ochraceus 
rgillus oryzae 
‘rgillus parasiticus 

\spergillus terreus 

\spergillus versicolor (two strains 

\spergillus Wentii 

\spergillus sp 

Cephalothecium roseum (Trichoth 

ium roseum ) 

itromyces sp. 

ladosporium sp. 

yicoccum asperum 

:ndothia parasitica witH Func! 

Fusarium orthoceras 

Grain smut considerable number of patients 

Hormodendrum hordei with asthma, eczema, hay-fever, and 

Monilia albicans (two strains ) , 
; ; other related conditions, have been 

Monilia parapsilosis 


\f ae ; tested more or less routinely for sensi 
Montlia sitophila 


Monilia sp tization to fungi. The cutaneous or 
lucor circinelloides “scratch” method has been used almost 


icor erectus exclusively, but in a few selected cases 
‘cakes ieee resort has been had also to the intrader 
ucor griseocyanus ' 
mal method of testing. 
cor mirus rye , 1d . . | 
; cr . s crowing Sahe 
eniicedin: (elet ateaien) lhe crude molds growing on Sabout 
or piriformis aud’s or Czapek’s media may be used 
lucor plumbeus (three strains) for cutaneous testing, but they are 


or racemosus (two strains ) somewhat awkward and messy to han 
ucor ree strains rys . . : ; 
om (wer strane) dle. The principal objection, however, 
lushroom (food ) : : ‘ 
, to the use of crude molds for diagnos 
urospora sitophila (ascomycetous 


tage of Monilia sitophila ) tic skin tests is that the spores get in 


iecilomyces_ varioti the air and contaminate almost every- 
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thing in the office or clinic where they 
are being handled. 

The dried powdered felt makes sat- 
isfactory material for the “scratch” 
test, and is dissolved on the skin with 
tenth-normal sodium hydroxide solu- 
tion, just as in tests with other dried 
protein preparations. The same objec- 
tion, however, applies to the use of the 
dried felt for test purposes as to the 
crude molds, namely, that some of the 
spores are bound to get into the air, 
and, if viable, will contaminate almost 
anything they come in contact with. 

The sterile broth filtrates may be 
used undiluted for cutaneous or intra 
dermal testing, and in proper dilution 
for treatment purposes. However, as 
these filtrates consist of nutrient broth 
without any preservative, they are quite 
easily contaminated, and must, there- 
fore, be handled with strict aseptic pre- 
cautions. Sterile normal salt solution 
was used to prepare 1:10, 1:100, and 
1:1,000 dilutions of the broth filtrates 
for treatment purposes. 

The concentrated glycerin extracts 
previously referred to are potent and 
stable, and perfectly satisfactory for 
cutaneous testing, but because of the 
high content of glycerin, must be di- 
luted at least ten times with sterile buf- 
fered salt solution to make them suit- 
able for intradermal testing. In prepar- 
ing dilutions of the glycerin extracts for 
treatment purposes, however, the gly- 
cero-saline’ extracting fluid should be 
used as diluent, to maintain the po- 
tency and sterility of these dilutions. 

lt 


tions of the fungi, suitable controls 


testing with the various prepara- 


should be used, namely, tenth-normal 
sodium hydroxide for the crude molds 
and the dried powders, sterile malt ex- 






tract broth for the broth filtrates, the 
glycero-saline extracting fluid for the 
glycerin extracts, and phenolized salt 
solution for the Trichophytin. 


Case REPORTS 


l.xcerpts from case records of some 
of my patients will now be given, to 
illustrate certain phases of the subject 
under discussion. 


Case I. Mr. T., aged 37, with cl 


asthma, had noticed that his trouble was 
gravated by damp, musty places, and 
weather. The asthma was so constant that it 
necessitated his taking one or two 38 


ephedrine capsules from three to six 
daily to keep it under control 
Exhaustive skin testing by the cutan 


or “scratch” method showed him t 


a great many diffe 


initely sensitive to 


kinds of molds. In the order of thei 
pertance according to the size of the 
reaction, they were: Penicillium 
Penicillium mixed, Isper nilus nid ilans 
pergillus parasiticus, Mucor mixed, 4 
noria mali, Aspergillus fumigatus, Aspe) 
terreus, Penicillium cyclopium, Asperg 
glaucus, Penicillium expansum, Pent 
ttalicum, Aspergillus niger, Penicilliun 
sum, <lspe lus } w, Citromyces 
Penicillium chlorophaeum, Alucor 


and Aspergillus candidus. Some of these will 
be recognized as newcomers to be added t 
the already lengthy list of allergens. 

With this patient’s blood serum, a sing]! 
attempt was made to transfer the sensitiz 
tion to Penicillium mixed, Asperg 
lans, and Aspergillus parasiticus to tl 
of a normal nonsensitive person. The Per 
cillium mixture gave a positive transte? 
the Aspergilli were negative. 

Mr. T.’s dominant reaction was to th 
felt from a flask which had been in 
with two green Penicillia (P. chil 
and P. chrysogenum ), and consisted ot 
regular urticarial wheal | inche 
eter, surrounded by a zone of erthyet 


NE 


accompanied by a_ subjective  s¢ 


itching. The sterile broth filtrate 








Sensitization to Fungi 


same flask also gave a marked positive re 
action. Strange as it may seem, tests witl 
| felt and broth filtrate from the sam 


ulture of P. chlorophaeum, and with felt and 
rate from the culture of P. chrys 
entirely negative. Retests with subcul ing him with tl rude Ids and the 
ures of these two molds were also negati Iri fel parations. After this happened 
the exception of a mild positive r precaution was taken 


hlorophaeum. It would seem that thes 


lkerchiet over ] 
reen Penicillia growing together pro prepar: 
some allergenic substance that w: 
1 by either mold growing alone 
possible explanation would be that 


riginal flask containing the mixture « 


two Penicillia had become contaminated wit! 


some Other mold to which this particular per 
happened to be highly sensitive. This 


unlikely, however, when we cons 


1 


patient was caretully tested witl 


ire collection of mold preparations, witl 
wing any reaction to equal even tl 


licited by the dried felt from the gree: 


llium mixture. Similarly, this 
ive a marked positive reaction to 
h the dried felt from a flask leat 
inoculated with four different 
»/] 


elongatum, two strains of P. ea ite ‘ollowing tl changes, he has been 


ers were el mi 


and P. cyclopium), but tests witl 


ine entirel 
ms of each of these same four 
lia separately, were all completely 
with the exception of a moderate 
o the dried felt of P. « lopium 
more, this same person gave a 
positive reaction to the dried felt 
which had been inoculated 
Mucors V. PiuIMNvEUS, 


ai s | 
ircinelloides, M. mirus, 


but failed to react to preparatior 


these same five mucors separately 
exception of a slight reaction to th 
ot M. mucedo 
three instances bring up, for 
the question of symbiosis in sensi 
fungi. In an effort to further elu 
is problem of symbiotic allergens, 
ditional flasks have been inoculated 
ely with subcultures of the two 


isthma 
enicillia, the four Penicillia, and th Wi lefini worse in summer, and better 
rs just referred to, for the prepara 
ried felts and broth filtrates. When 

ready, they will be tested on this 


to see if they will react similar 
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retiring, or early in the morning. He also 


stated that dust affected him. These points 


in his history suggested sensitization to 
molds. 
Skin testing by the cutaneous method 


showed him to be definitely sensitive to ex- 
tracts of his own mattress and house dusts, 
the former being slightly more potent than 
He also gave definitely positive 
“scratch” tests with the dry dusts 
That these dust reactions were 


the latter. 

reactions to 
themselves. 
due to a specific sensitization, and not merely 
to a nonspecific irritation or histamine re- 
action, was proven by the fact that these 
same dusts failed to react when they were 
tested on the skin of other persons (allergic 
and nonallergic). Skin tests with epidermals, 
pcllens, orris root, and other air-borne sub- 
stances failed to show a reaction that would 
ii any way account for the allergenic proper- 
ties of his mattress His 
mattress was cotton felt but a test with cot- 
tonseed protein was completely negative. Fur- 
“scratch” tests with dust extracts 


house and dusts. 


thermore, 
from various other sources, were all nega- 
tive. It seemed, therefore, that his specific 
dust sensitization must be due to some fungus 
which was present in his mattress, and also 
to a slightly lesser degree in his house dust. 
However, “scratch” tests with a number of 
stock 
negative. 

When he was tested intradermally 
sterile broth filtrates and extracts of various 


mold preparations were completely) 


with 


molds, positive reactions were obtained to 
the following in the order named: Aspergil- 
lus nidulans, Aspergillus fumigatus, Asper- 
gillus niger, Penicillium mixed (P. elonga- 
tum, P. expansum, and P, cyclopium), Mucor 
plumbeus, Paecilomyces varioti, and Cephalo- 
Some of these reactions 


thecium roseum, 


were immediate and some delayed. However, 


as it was necessary to inject these mold 
preparations intradermally to obtain posi- 
tive reactions, none of them definitely ex 


plained his immediate urticarial reactions to 
“scratch” tests with his own house and mat 


tress dusts. 


His house dust was then cultured, and 
showed the following: Aspergillus niger, As 
pergillus fumigatus, Citromyces sp., Sac 
charomyces sp., Bacillus — megatherium 
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(group), Bacillus subtilis, Bacillus my 


Bacillus roseus, and a gram-positive coccu 


These wer 


tested by the 


e isolated 
“scratch” method, but non 


them reacted. 


In view of the possibility that the reactivy- 
ity of the house dust might be due to som 
symbiotic allergen, a 
with all of the fungi and bacteria cultured 
from his house dust, and dried felt and ster- 
ile broth filtrate were prepared 
He will be tested with these 


mixture. 


in 


flask 


pure 


culture 


was 


from 


parations during his next visit. 


Cultures 


from his 


sputum 


she Ww ed A 


gillus fumigatus, Streptococcus hemol 


Streptococcus viridans, and Staphyl 


aureus. 


His mattress dust was then cu 


with the following findings: Penicillium 


cum, 
Penicillium 


Aspe gulus 


expar 


glaucus, 


ISU, 


Citromyces 


» —_ al 
d I spe rguius 


Mucor mucedo, Staphylococcus citreu 


cillus megatherium 


(group) 


Bacillus 


inocu] 


+ 


1+ 
i 


t 


! 


thic 


re- 


li- 


entericus, and Bacillus (chromogenic) flav 


It will be 


kinds of 


dust were different 


house dust. 


molds 


noted 


isolated 


that four 


from the 


from 


ot the 


the 


found 


out 


se 


As I have as yet had no op 


ed 





nred 
meu 


1X 


mattress 


tunity to test him with these molds from his 


mattress dust, it is perfectly possible that one 


of them may be the positive reactor. T! 


acting substance in the dust is not likely 


be any of 


very rarely 
I can recall only two instances of immedi 


urticarial 


the 
give 


reactions 


bacterial proteins. 
This patient was told to have his 


bacteria 


immediate 


to 


found, 


“scratch” 


as bac 


skin 


reat 


tests 


thoroughly cleaned, and then kept 


of dust as possible. 
purchase a new mattress and pil 
have them covered 
make them impervious to dust. 


been sleeping on the new mattress, | 


has been definitely 


note that r 


an old cot, 


When he 


ma promptly improved ag: 
Mr. G., 


Case II] 
me with 
standing, v 


at night. 


ecently 


his 


returned to his 


asthma 


vhich had 


At times 


asthma 


with 


better. It 
when he 


Was 


. * 


aged 


rubber 


He was also advi 


sheeti 
Since 
Ih} 


is Sidi 





rt 


ter 


trons 


saat 
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the morning with hay-fever symptoms, con ‘ Il’. Mrs. T., aged 68, was referred 
ting of burning and watering of the eves, to me with asthma of about eighteen ; 

and sneezing, which symptoms were fr luration 

quently followed by asthma. His asthma affected het 

was always worse in the summer and _ fall, Skin tests by the “scratch” method, includ 

he had lost considerable time from work ing the most important molds, re all nega- 

of severe attacks at that time of the’ tive. Cultures from her sputum, in addition 

He stated that dust affected him and to the common respiratory micro-organisms, 
him sneeze. showed Al ria sp. Tl ing has prob 
Cutaneous tests with pollens, animal epi ably no signifi 1 her . however, 

dermals, bacteria, foods, etc., failed to re ' 

veal the cause of his asthma. However, _ test with thi irticular str: 

scratch” tests with extracts of his own mat and furthermore, intradermal tests with 


tress and bedroom rug dusts gave definite Alternaria filtra were 


positive reactions. He also reacted in the tive. When t | intradermally 


same way to an extract of dust from thx important molds, however, this patient gave 
mattress of another patient living in a diff sitive delayed ion the following 
erent section of the country. Mr. G.’s mat Aspergillus nidulans, Penicillium mixed, As 
tress was cotton felt and the bedroom rug pergill Pai variott 
was woolen, but he was completely negative 

to tests with cottonseed, cotton, and wool 

proteins. Tests at that time with some of the 

more important stock mold preparations wert 

completely negative, with the exception 
sight or doubtful reactions to Cephaloth 
‘ium roseum, Penicillium expansum, and 
Penicillium elongatum, 

He was advised to get rid of the musty 
old rug which had been on his bedroom fl 
for over fifteen years, and also to vacuum, 

nd air his mattress at frequent inter 
Since the removal of this rug over 


he has been entirely free of asth 


‘ultures of his mattress dust showed / 
hrysogenum, Alternaria sf 
Aspergillus niger, 
Bacillus subtilis, Bacillus meq 
ck (subtilis group), Bacillus 
brown (subtilis group), 
fericus (fuscus pants Vviscost) / 
seus, and a gram-negative bacillus 
never given me the opportunity 
with these molds tsolated from 
d Penicillium chrysogenum, A 
cus, and Mucor mucedo were 
in his original tes 


these 
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eating it again, which apparently caused an 
aggravation of her skin trouble. 

Case VI, Mrs. F., aged 67, was referred to 
me in 1926 with severe asthmatic bronchi- 
tis, which she had had almost constantly for 
about nine or ten years. Cultures from her 
sputum showed, in addition to the common 
respiratory organisms, a number of colonies 
of Aspergillus fumigatus. A concentrated 
saline suspension of the spores of this mold 
was prepared, and tested intradermally on 
this patient, but with negative results. The 
failure to obtain a positive reaction may have 
been due to the fact that heat was used to 
sterilize the spore suspension, which could 
have destroyed its allergic reactivity. 

Case VII. Miss J., aged 26, was referred 
to me complaining of 
irritation of her throat, and recurrent attacks 


bad sneezing spells, 


of rather severe pains in her back, shoulders, 
and limbs. This trouble was usually worse 
in the summer. 

Thorough skin testing by the 
method revealed a marked positive reaction 
to Alternaria mali, and slight or doubtful re- 
humicola and cheese. 


“scratch” 


actions to Alternaria 
Alternaria mali is the cause of apple leat- 
spot disease, and this patient lives in Win 
chester, Va., which is the heart of the apple- 
growing country. It seems highly probable, 
therefore, that her symptoms, especially the 
sneezing and irritation of her throat, have 
been due to inhalation of the spores of this 
mold. As to the possibility that the recur- 
ring attacks of pain in various parts of her 
body were due to Alternaria sensitization, | 
should like to call attention to the observa- 
tion of Gehlen and Otto,?4 that many of 
their patients with asthma also had rheumatic 
symptoms, and that most of them gave posi- 
tive reactions to cutaneous tests with mold 
fungi. After testing 125 such patients, most 
of whom lived in damp houses, they con- 
cluded that there was an etiological relation- 
ship between asthma and rheumatism, and 
that sensitization to mold fungi was of some 
significance in the pathogenesis of these dis- 
eases. 
Miss J. 
ment under gradually 
Alternaria mali filtrate. Careful culturing of 


a single specimen of this patient’s house dust 


is showing very definite improve- 


increasing doses of 
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failed to reveal any Alternaria, but showed 
Mucor piriformis, Aspergillus nidulans, Mu- 
cor racemosus, Aspergillus glaucus, 
gillus fumigatus, Penicillium glaucum, Ba 
cillus 
The 
dust, may have been due to the fact that the 
dust was collected from a newly built house, 


subtilis, and Bacterium vermiformis, 


failure to find Alternaria in her house 


into which she had just recently moved. 
Case VIII. 1,., a girl, 11 years of age, was 
referred to me with asthma of five years’ 


duration. Her trouble was worse at night 
than in the daytime, and was worse indoors 
than out. She was better at schooi than at 


home, and during several visits away from 


home was entirely free of asthma. 


“Scratch” tests showed an immediate urti 


carial reaction to dust from her own mat- 
tress, and a delayed positive reaction to ar 
unidentified yeast from another patient's 
house dust. L.’s mattress was cotton felt 
but she gave no reaction whatever to tests 
with cotton and cottonseed. Culture of 


specimen of dust from her mattress showé 


Mucor plumbeus, Aspergillus glaucus, Pe 
cillium expansum, and Penicillium 
but tests with these molds were completes 


tests with 


negative. Likewise, my stock 


molds were all 
A flask was then inoculated with th 


negative 


molds isolated from her mattress dust, and 
dry powdered felt and sterile broth filtr 
were prepared from this mixture. Ni 


actions were obtained, however, when sh 
was tested with these symbiotic mold 

arations. As it was believed that something 
must have been missed, another specimen 0! 


dust was collected from the same mattres 


and then cultured for fungi, with the follow 
ing findings: Saccharomyces sp., Asperg 
ochraceus, Penicillium brevicaule, Alternar 
sp., Aspergillus flavipes, and Asperail 
orysae. “Scratch” tests with these six fung 


were all negative, with the exception of ver} 
slight or doubtful reactions to the Alternaria 
and Aspergillus oryzae. In other words, ex 


amination of two separate specimens 


collected from the same mattress, revealed 
entirely different fungi, none of wl ex 
plained this patient's sensitivity to the dust 
This shows the multiplicity of molds preset 
in dust, and the difficulty in locating the 
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offending one by the culture method. From 
the fact that a small quantity of the dry dust 
from the when applied to a 
“scratch” on the patient’s skin and moistened 
with a drop of tenth-normal sodium hydrox- 


mattress, 


ide, gave a definite positive reaction, it may 
be assumed that the reacting substance was 
generally distributed 
If the reacting substance consists of spores 


throughout the dust. 
of some fungus, which is the most probable 
explanation, the failure to find this fungus 
may be due to the spores being non-viable 
from age and drying, which would not in- 
terfere with their allergenic properties, but 
would prevent their growth when transferred 
to culture media. 

As Aspergillus ochraceus, Penicillium brev- 
icaule, Aspergillus flavipes, and Aspergillus 
wrycae isolated from the second specimen of 
mattress dust, were not included in my col- 
m of stock molds, dry powdered felt and 
rile broth filtrate 





prepared from 





were 
each, and she will be tested with these prep- 
Also, two sepa 
rate flasks were inoculated with all ten of 


arations on her next visit. 


the fungi isolated from both specimens of 
the mattress dust, and to one of these flasks 
was added some sterile cotton fiber and cot- 
nearly as 


tonseed meal, to reproduce, as 


possible, the conditions within the mattress. 
Deied fal “4 “ > I ae _ . 
Dried felt and broth filtrates have been pre- 
pared from each of these flasks. As it was 


ht that the fungi might have produced 





the allergenic substance by some action on 





the cottonseed protein within the mattress, a 
batch of cottonseed meal was moistened with 
water and inoculated with all ten fungi iso- 
After this 


mixture had stood for about a month, being 


lated from the mattress dust. 


remoistened when necessary to promote free 
growth of the fungi, the mass was dried, and 
will be used to test this patient 

When it was discovered that she was sen- 
‘itive to the dust from her own mattress, 
instructions were given to get rid of this 
Mattress, and substitute 
lust from which did not react on her skin. 


another one, the 
Since getting rid of the offending mattress, 
about a year ago, she has remained entirely 
iree from asthma. 

Case 1X. Master D., aged 11 years, was 
brought to me with asthma, with which he 
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had suffered since he was about one year old. 
His trouble was worse in the spring and 
summer. One particularly severe attack fol- 
lowed a night spent in the cabin of a schoon- 
er, and although he was perfectly well when 
he went to bed, he was so bad by the next 
day that he had to be carried from the boat. 
I could not get hold of a specimen of dust 
from the mattress he used on the boat, but 
in all probability it was full of mold. 
Thorough “scratch” testing gave marked 
Alternaria mali, Sac- 


positive reactions to 


charomyces sp., Saccharomyces cerevisiae, 


and Monilia sitophila; and moderate to mild 
positive reactions to Dicoccum asperum, As- 
pergillus nidulans, grain smut, Penicillium 


lanosum, Monilia mixed, Aspergillus fumiga- 
tus, mushroom (food), Alternaria humicola, 
Aspergillus clavatus, Aspergillus conicus, As- 

um cyclopium, and 


perguius terreus enicul 


Penicillium elongatum. In spite of his mul- 


tiple sensitivity to fungi, “scratch” tests 
with various dust extracts, stock and autog- 
enous, were all negative. 

He thought that his asthma was aggra- 
vated by contact with cats or dogs, but skin 


tests with the proteins of cat and dog hair 


were negative. Some of the molds to which 


he is sensitive could be present on the hair 


of cats and dogs, and account for his having 


symptoms from proximity to these animals, 


similar to the case reported by Hansen.® 
With this patient’s blood serum, 


transfer of the 


a perfect 
Alternaria mali sensitization 
to the skin of a normal nonsensitive person 
was obtained. A single unsuccessful attempt 
was made to passively transfer the Aspergil- 
lus nidulans and mushroom sensitizations. 

It was decided to give him specific treat- 
ment for the Alternaria mali sensitization, 
and the desensitizing injections were started 
with 0.1 c.c. of a 1:1,000 dilution of a broth 
filtrate of this mold. The doses have been 
gradually increased at weekly intervals, and 
at the present writing he is getting 0.26 c.c. 
of a 1:10 dilution of Alternaria mali broth 


There 


reactions following any of these doses. Since 


filtrate. have been no constitutional 
the institution of this treatment he has been 
practically free of asthma. 

Case X. Miss G., 54 


ferred to me with chronic asthma. 


years old, was re- 


Her first 
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attack came on just after she had been doing 





her spring housecleaning. 

“Scratch” tests showed slight reactions to 
the following molds: Cephalothecium roseum, 
Aspergillus nidulans, Cladosporium sp., grain 
smut, Alternaria mali, Puccinia graminis, 
Aspergillus hortai, Trichophyton gypseum, 
and Alternaria sp. She gave a doubtful re- 
action to a crude extract of dust from her 
mattress. The mattress was made of horse 
hair, but tests with the proteins of horse hair 
or dander were completely negative. Cul- 
tures of dust from this mattress showed As- 
pergillus glaucus, Mucor mucedo, B. coli 
group, Bacillus megatherium (subtilis group), 
Bacillus subtilis, and Bacillus mesentericus 
(fuscus panis viscosi), but skin tests with 
these cultures were all negative. Two sepa- 
rate flasks were inoculated with all of the 
from the mat- 
also 


molds and bacteria isolated 
tress dust, and some horse hair was 
added to one of these flasks. Slight reactions 
were obtained when she was tested cutane- 
ously with the dried felt from both of these 
flasks, the mixture with the added horse 
hair giving a little larger reaction than the 
She was advised to sleep on another 
from which gave abso- 


other. 
mattress, the dust 
lutely no reaction when she was skin tested 
with it. 

This patient was also tested intradermally 
with concentrated broth filtrates of a num- 
ber of my stock molds, and gave definite, de- 
layed positive reactions to the following: 
Cephalothecium roseum, Aspergillus nidulans, 
Mucor mixed, Penicillium mixed, and Pen- 
ictllium glaucum. The reaction to Cephalo- 
thecium roseum stayed inflamed and itched 
for a week, and the skin desquamated over 
this area. The reaction to Aspergillus nidu- 
lans itched for three days 

It was then decided to give her desensitiz- 
ing injections with the Cephalothecium ros- 
eum broth filtrate. Treatment was started 
with 0.05 c.c. of a 1:10 dilution, and the doses 
are being gradually increased at weekly inter- 
vals. Her asthma is better, although she still 
has some trouble every day. 

Case XI. Miss M., 14 years of age, was 
brought to me with eczema, involving the 
face, neck, and arms, which had troubled her 
since she was 3 weeks old. Skin tests by the 
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“scratch” method gave a marked positive re- 
action to Aspergillus fumigatus, and slight or 
doubtful reactions to Monilia sitophila, Cit- 
romyces Sp., Monilia sp. Cultures of 
scales from her skin lesions 
for fungi, but culture of her stool showed 
Aspergillus glaucus. I have not yet had an 
opportunity to test this patient with the par- 
ticular strain of Aspergillus glaucus isolated 


and 
were negative 


from her stool. 

XII, Master 
brought to me _ with 
months’ duration, and asthma which he had 


J., aged 5 was 


bronchitis of 


Case years, 


fifteen 


had every day for the preceding nine months 
His asthmatic attacks 
times, that his parents were afraid he would 
His only real reliet was 


were so severe at 
die in one of them. 
obtained when they took him west to a much 
higher altitude, where he was entirely free 
of asthma. 

Skin tests by the “scratch” method, includ- 
ing a few of the more important stock molds, 
were all negative, except for a positive re- 
action to an extract of dust from his mat- 
tress, and mild positive reactions to horse 
serum and autogenous sofa, chair, and pil- 
low dust extracts. With reference to the re- 
action to horse serum, I might state that he 
had been given diphtheria toxin-antitoxin 
just prior to the onset of his bronchitis. 


They were advised to vacuum, sun, and 


air his mattress at frequent intervals. The 
sofa and overstuffed chair were removed 
from his bedroom, and his pillow was 
changed. His mother then took him west 


again for the summer, and since their return 


some months ago, he has had only one at- 


tack of asthma. 
Case XIII. Master R., 13 
was brought to me with bad asthma which 


years of age, 
he had had since he was a tiny baby. He 
stated that any kind of dust “choked him up’ 

On cutaneous tests, he gave a mild posi 
tive reaction to a crude extract of his ow! 
house dust, and a definite positive reaction 
to short ragweed pollen. Cultures of his 
house dust showed Mucor fragilis, Mucor 
erectus, Penicillium expansum, Penicillium 
glaucum, Mucor Aspergillus sp 
Bacillus megatherium (group), and Micre- 
coccus flavus (group). When he was tested 
with these cultures, however, none of them 


mucedo, 
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number of 
stock molds were all negative. A flask was 
with all of the 


reacted. Likewise, tests with a 


then inoculated molds and 
from this patient’s house 
felt 


and broth filtrate from this symbiotic mixture 


bacteria isolated 


dust. “Scratch” tests with the dried 
were completely negative. 

In all probability, therefore, Master R.’s 
reaction to house dust was due to ragweed 
pollen contained in the dust. As a matter ot 


fact, the specimen of dust had been collected 


shortly following the ragweed pollinating 
season. As further proof of the correctness 
of this view, I would state that intensive 


ragweed treatment has made this boy entire- 
well of asthma. 
Case X/l re a 


with a history of 


a girl of 7 years, was re- 
ferred to me bronchial 
trouble since infancy, and asthma for the 
Skin 


showed a definite positive reaction to an ex- 


preceding two or three years. tests 


tract of her own mattress dust, and slight 
r doubtful reactions to some foods and a 
few other substances which did not in any 


way explain her reaction to the mattress dust. 
Tests stock 
completely negative. 


with some of my molds were 
Cultures of her mattress dust showed As- 
vergillus glaucus, Penicillium chlorophaeum, 
Bacillus 
I have not yet had an opportun- 
test E. 
mattress was changed, and since then she has 


coli, Bacillus fluorescens, and 
Ayn 


cyaneus, 


ty to with these cultures, but her 


had definitely less asthma. 


Case XI’. Dr. R., 43 years old, was re- 
ferred to me with chronic bronchitis and 
athma. Cutaneous tests showed a slight 


reaction to cheese, and doubtful reactions to 
Aspergillus hortai, Alternaria mali, and Sac- 
haromyces sp. Tests with crude nonsterile 
extracts of his mattress and pillow dust were 
mpletely negative. 

Intradermal tests gave 
reactions to Cephalothecium roseum, Asper- 
illus nidulans, Aspergillus parasiticus, Pen- 


marked positive 


illium mixed, and Penicillium glaucum; a 
moderate reaction to Aspergillus niger; and 
‘ight or doubtful reactions to Mucor Sp., 
Paccilomyces Aspergillus 
Alternaria mali. Aspergillus flavus, and As- 
ergillus fumigatus. All of these intrader- 


varioti, conicus, 


mal reactions, with the exception of a doubt- 


667 


ful immediate Cephalothecium 


interpretation 


reaction to 


roseum, were delayed, the 


being made the day following the tests. The 
site of the Cephalothecitum roseum test 
itched for a couple of days, and the skin 
desquamated over this area. Also, the site 


of the Aspergillus niger test itched for two 
days. These same mold preparations were 


tested intradermally on a nonallergic indi- 
vidual with completely negative results, prov- 
ing that they were not nonspecifically irritat- 
ing to normal skin 


Case XV] Mr A., 


me with 


53 years old, consulted 


chronic abdominal pain of unde- 


termined cause. Cutaneous tests with foods, 


bacteria, some of the more important stock 


molds, etc., were all completely negative 


Culture of his stool showed Aspergillus 


fumigatus, but a “scratch” test with the cul- 


this mold was entirely negative. In 


tests 


ture ot 
tradermal with 


filtrate 


Aspergiulus fumigatus 


and extract gave slight or doubtful 
Under 
to changing this patient’s abnormal intestinal 


flora, he 


reactions. treatment largely directed 
has shown marked improvement, in 
cluding a gain in weight of between 15 and 
20 pounds. Recent stool cultures were nega- 
fumigatus 


Mr. L.., 


with 


tive for Aspergillus 


Case XVI] aged 21 years, was 


referred to me chronic bronchorrhea, 


and hyperhidrosis of hands and feet. In ad- 
dition to the hyperhidrosis, his history and 
the appearance of his hands and feet were 
strongly suggestive of tinea. 

skin 
method showed positive reactions to Cephalo- 
Tri- 
Sac- 


ques- 


Thorough testing by the “scratch” 
Trichophyton mixed, 
Monilia sp., 


There 


thectum ,epu—N" 
frectunt roseuii, 


chophyton agypseum, and 


charomyces cerevisiae. was no 
tion about his sensitivity to Cephalothecium 
roseum, as he reacted to all of the prepara- 
tions of this particular fungus, namely, crude 
mold, dried felt, broth filtrate, and glycerin 
extract. It is that he 


gave immediate, urticarial reactions to Tri- 


interesting to note 
chophyton mixed and Trichophyton gypseum. 

Cultures from twenty-four hour specimens 
of his sputum showed the following fungi: 
Monilia sitophila, As- 


pergillus nidulans, Aspergillus niger, Asper- 


Aspergillus candidus, 


gillus Wentu, Penicillium sp., and Saccharo- 


myces torulae. The Monilia sitophila was at 
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first thought to be Cephalothecium roseum, 
which would have checked up perfectly with 
his sensitization to Cephalothecium. Dr. 
Thom showed me how Monilia sitophila, 
which is the common red bread mold, could 
be differentiated macroscopically from Ceph- 
alothecium rosewm by their method of 
growth. Monilia sitophila tends to leave the 
medium and run up the side of the tube or 
flask containing it, whereas Cephalothecium 
roseum stays on the surface of the medium. 
Tests with sterile broth filtrates prepared 
from the Monilia sitophila were completely 
negative. Tests with crude cultures of the 
Penicillium sp. and Saccharomyces torulae 
were also negative. 

As Aspergillus candidus, Aspergillus 
Wentti, and Saccharomyces torulae were not 
included in this patient’s original tests with 
stock fungi, dried felt and broth filtrate have 
been prepared on each of these three fungi, 
and he will be tested with these preparations. 
Microscopic examination of scales from the 
skin of his hands was negative for fungi, 
but scales from his feet showed Trichophyton 
interdigitale. 

The bronchorrhea and hyperhidrosis have 
shown some improvement under desensitiz- 
ing injections of Cephalothecium roseum fil- 
trate, starting with 0.1 cc. of a 1:100 dilu- 
tion. Intensive local treatment has been ad- 
vised for the epidermophytosis of his feet. 

Case XVIII. Miss C., aged 38, had had 
asthma almost constantly for thirty years. 
She said that dust aggravated her trouble. 
She also gave a history of chronic constipa- 
tion, and stated that almost everything she 
ate seemed to cause gas and bloating. 

Cutaneous tests revealed a marked posi- 
tive reaction to yeast (Saccharomyces cere- 
visiae); mild positive reactions to an extract 
of her own house dust, and Mucor plumbeus; 
and slight or doubtful reactions to Penicil- 
lium glaucum, Penicillium lanosum, Alter- 
naria mali, Mucor mucedo, Mucor circinel- 
loides, Aspergillus conicus, Monilia sitophila, 
Mucor sp., mushroom (food), Mucor mixed, 
Cephalothecium roseum, Penicillium griseo- 
roseum, Penicillium mixed, Trichoderma 
Koningit, and an extract of her own bedroom 
carpet dust. A test with a crude extract of 
her own mattress dust was negative. Ex- 
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amination of her stool showed many Blas- 
tocystis hominis, which belongs to the yeast 
family. 

Because of her marked 
foods containing this 


sensitization t 
yeast, all substance 
were eliminated from her diet, and a sterile 
1:50 extract of the protein of Saccharomyces 
cerevisiae was prepared for treatment pur- 
poses. Desensitizing injections were started 
with 0.1 c.c. of a 1:50,000 dilution. Her 
most recent dose was 0.21 c.c. of a 1:50 
dilution, but so far there has been little 
change in her asthma. 

Case XIX. Master H., aged 8 years, was 
referred to me with about 4 
Although his asthma was 


asthma of 
years’ duration. 
worse in the summer, he had it every day 
all the year around. The trouble was worse 
at night, and in damp, rainy weather. 

“Scratch” tests showed a definite positiv 
reaction to the dust from his own mattress, 
and slight or doubtful reactions to extracts 
of specimens of dust from two other mat- 
tresses in his home, and to Monilia sp. and 
Endothia parasitica. Tests with crude ex- 
tracts of his bedroom rug dust, dust from a 
fourth mattress in his home, and his get 
eral house dust were negative. 

His mattress was made of kapok, but h 
was not sensitive to this substance. It se 
therefore, that his sensitivity to the 
from this mattress was probably due to som 
fungus that had gotten into the mattress. Cul- 
tures of a specimen of dust from this mat- 
tress showed: Aspergillus versicolor, Asper- 
gillus clavatus, Mucor sp., Aspergillus Wen 
tii, Alternaria sp., Bacillus subtilis (group 
Bacillus aurantiacus, Bacillus megatherium 
Bacillus mesentericus, and an_ unidentified 
yeast or Monilia. Tests with these culture: 
were all negative, with the exception of 4s 
pergillus Wentiti which gave a slig 
doubtful reaction. As Aspergillus clavatus 
and A. Wentii had not been included in this 
patient’s original tests with stock molds 
dried felt and broth filtrate were prepared 
from each of these Aspergilli, but tests with 
these preparations were negative. Also, tests 
were negative with the dried felt and broth 
filtrate from a symbiotic flask, which had 
been inoculated with all of the fungi an 
bacteria isolated from his mattress dust. 


ht 
ht 

















Sensitization to Fungi 669 


Another flask was inoculated with all of 
the fungi and bacteria from the mattress, 
and to this flask were also added some sterile 
kapok fiber and kapok-seed meal, to dupli- 
cate, as nearly as possible, conditions within 
his mattress. To insure sterility of the kapok 
; and seed meal, the fiber was obtained 

a freshly opened kapok pod, and the 
was prepared by grinding dry kapok 
after they were washed a number of 
times with ether. Master H. was tested with 
the dried felt and broth filtrate prepared 
from this kapok treated symbiotic flask, with 
completely negative results. In addition to 
this, some moistened kapok-seed meal was in 
oculated with all of the fungi and bacteria 
cultured from his mattress dust, with the idea 
in mind that the micro-organisms might act 
the kapok-seed protein to produce the 
ic substance present in the mattress 
This mixture was allowed to stand 
about a month, being remoistened when 
necessary, to favor free growth of the fungi 
Then the mixture was dried, and tested o1 
this patient, but gave absolutely no reaction. 
The reacting substance in his mattress dust 
ll an unknown quantity. 

When it was discovered that he was sensi- 

the dust from his mattress, this mat 


ess was disposed of, and since then there 
a marked improvement in his astl 
] 


a gain in weight of 10 pounds. 
Master B I 


to me with asthma. His fir 


, O years ot age, 

lowed a visit to Endless C: 

a damp, moldy place. Last summer 
at the seashore, and his asthma 
worse there than at home. In 
the asthma, he sneezed and 

of the time. 
wed a positive re 
and slight reactions to his 


dust and to dust obtained from 
at the seashore, the dust from the 
use giving a little larger reactior 
from his own home. Tests witl 
acts of specimens of dust from his 
tress, pillows, day-bed, and uphol 
ir were negative. Cultures from 
house dust showed Alternaria sp. 
nllus fumigatus as the predominat 


and also Aspergillus glaucus, A 


pergillus nidulans, Aspergillus Wentii, Mucor 
sp., Penicillium expansum, and Penicillium 
italicum. Tests with these cultures were all 
negative, with the exception of a positive re- 
action to the Alternaria. Cultures of dust 
from the seashore house revealed Alternaria 
humicola and Aspergillus glaucus as the pre- 
dominating fungi, and also Aspergillus fumi- 

ergillus niger, Aspergillus versi- 
M 


r mucedo, Mucor racemosus, and 


sum. Tests with these cul 
seashore house dust were all 
the exception of a definite 

the Alternaria humicola, 


‘ 


tful reaction to the Mu- 


sensitization, specific 

upon. The desensitiz- 
started with 0.1 c.c. of 

a broth filtrate of Alter- 

oses have been gradually 

ntervals, his most recent 

a 1:100 dilution. Since 

atment, he has been 
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gillus niger, but neither of these molds re- 
acted when she was tested with them. 

Intradermal tests showed slight or doubt- 
ful immediate reactions to Penicillium mixed 
and Paecilomyces varioti; and definitely 
positive delayed reactions to Aspergillus nid- 
ulans and Paecilomyces vartoti, the former 
being a little larger than the latter. The site 
of the Aspergillus nidulans test itched a lot 
for twenty-four hours, which is a good diag- 
nostic sign. 

Aspergillus nidulans, therefore, was se- 
lected for treatment, her first dose consist- 
ing of 0.1 c.c. of a 1:10 dilution of a broth 
filtrate of this mold. The doses are being 
gradually increased at weekly intervals. Al- 
though this patient is still having some as- 
thma, she shows marked improvement; she 
has stopped the morphine entirely, and re- 
quires only an occasional hypodermic of ad- 
renalin. 

Case XXII. Mr. P., 51 years old, was re- 
ferred to me with facial eczema of about two 
This trouble semed to be 
Cutaneous _ tests 


years’ duration. 
worse in the summer. 
showed slight or doubtful reactions to the 
following fungi: Monilia sp. (found in his 
stool), Penictllium glaucum, Paecilomyces 
vartoti, Mucor mixed, Alternaria mali, and 
Aspergillus glaucus. Cultures from his skin 
lesions were negative for fungi. Under treat- 
ment largely directed to changing his ab- 
normal intestinal flora, the skin trouble 
cleared up. 

Case XXIII. Mrs. H., was referred to me 
with perennial hay-fever, and recurrent ec- 
zema of her face, neck, and arms. She was 
worse in damp, foggy weather, and dust 
bothered her. Skin tests by the “scratch” 
method showed slight or doubtful reactions 
to cheese, and an Aspergillus glaucus was 
cultured from her sputum. A patch or con- 
tact test with this culture was negative. 
Skin tests with crude extracts of her own 
house and cellar dusts were negative. Cul- 
tures of the scales from her skin lesions re- 
vealed Aspergillus glaucus, Mucor mucedo, 
Penicillium italicum, Sarcina, and Strepto- 
thrix, but “scratch” tests with these cultures 
were all negative. If this patient codperates 
sufficiently, patch tests will be done with the 
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three molds isolated from her skin cultures, 
and she will also be tested intradermally. 

Case XXIV. Miss B., aged 42 years, was 
referred to me with chronic asthma. She 
was also troubled with gas and bloating most 
of the time. “Scratch” tests showed a marked 
positive reaction to Saccharomyces cerevisiae 
(yeast), and slight or doubtful reactions to 
grain smut, Aspergillus glaucus, and Peni- 
cillium chrysogenum. All foods containing 
yeast were eliminated from her diet, and the 
bloating promptly disappeared. Furthermore, 
she has had very little asthma since. 


COMMENT 


Dr. Thom has wisely said that “the 
Penicillia, the Aspergilli, and the Mu- 
culture 


cors are the weeds of the 


room’. I would add that molds are the 


weeds of the home. [very specimen 
of house or mattress dust that has been 
cultured, was found to contain various 
fungi. The potentiality of molds being 
air-borne, may be appreciated if we 
compare the size of the ubiquitous 
spores with the size of pollen grains. 
The average diameter of mold spores is 
from 3 to 5 microns, whereas the diam- 
eter of the common air-borne_polle: 


grains is from 15 to 40 microns. 


SUMMARY 

This paper gives the results of an 11 
tensive study of sensitization to fungi! 
including a review of the literature, and 
the report of twenty-four illustrative 
cases. 

Sensitization to fungi must take tts 
place along with sensitization to pollens 
animal epidermals, foods, and bacteria 
in the causation of asthma, eczema, and 
other related allergic conditions. 

The method 
treating hypersensitiveness to mols 


of diagnosing and 


and yeasts is essentially the same 4 
that used for other types of allergent 


substances. 
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Ten Years at the Lymanhurst School for 
Tuberculous Children 


3y J. ARTHUR Myers, M.S., Pu.D., M.D., F.A.C.P., Minneapolis, Minn. 


UMEROUS cross section stud- 
ies of tuberculosis have been 
made. In this paper is report- 

ed the first ten years of a longitudinal 
study undertaken at the Lymanhurst 
School for Tuberculous Children. The 
chief value of the work at Lyman- 
hurst has been in the opportunity to 
follow the cases over periods of years, 
and in so doing to write the history of 
their tuberculous lesions. ‘The medical 
staff engaged in this work is confident 
that the true story of tuberculosis in 
the human body has never been told 
and that it will not be told until this 
group or some other group of childret 
is followed through the various decades 
of life; until death from some cause 
Many 


decades of work are to follow before 


overtakes every one of them. 


ultimate conclusions can be drawn. 
However, in ten years we have seen 
some developments of which we could 
never have been convinced except by 
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ty of Minnesota. 
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Meeting of the American College of Physi- 
cians, San Francisco, April 5, 1932. 


actual observation, inasmuch as they 
have been quite contrary to our former 
teachings. 
THe TuspercuLin TEst 

Each year our confidence in the tu- 
We have 
come to look upon it as the most spe- 
cific test in the field of medicine. While 
it is not infallible, we are of the opin- 
ion that when properly administered, 
it fails very rarely. Of course, much 


berculin test has increased. 


depends upon the administration of 
tuberculin. The epidermal test of Pir 
quet was in quite general use over a 
long period of time, but a number of 
workers, such as Smith and Hart, have 
called attention to the greater accurac) 
of the intracutaneous test of Mantoux. 
In any work we undertake, accuracy ! 
of prime importance, hence we are 


ting 


the opinion that in tuberculin testing 
the intracutaneous test is the best and, 
therefore, should be generally employ- 
ed. Moreover, there is a great adv: 
tage in making the Mantoux the st 
dard tuberculin test. 

At Lymanhurst we now administer 
.01 mgm. of tuberculin as the first dose, 
and to all who react negatively, we re 
peat the test using a full millig 
Aronson has very carefully worked out 
this dosage and finds that in the most 


ross 


hypersensitive individuals no ne 
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or slough will follow the first dose. In 
none who reacts negatively to this dose 
will there be necrosis when a full milli- 
gram is administered. 

When the child reacts positively to 
the tuberculin test, we are convinced 
that somewhere in his body there is tu- 
berculosis and that from the develop- 
ment of this, in whatever stage it hap- 
pens to be, hypersensitiveness to tuber- 
culin or allergy has resulted. There- 
fore, the test is one for allergy and, so 


far as we know, not a test for immun- 
THe X-Ray 


\s soon as a tuberculin test is found 
to be positive, we seek the location of 
In the body 
find- 


ing these foci is by the x-ray film ex- 


the focus of tuberculosis. 


of the child, our best method of 


amination, but even this is woefully 


lacking. [by x-ray examination we 
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tuberculous focus, the numerous places 
in the body where it may occur, and 
the limitations of the x-ray as we now 
know it. Many tuberculous foci which 
cause positive tuberculin reactions are 
microscopic in size. Therefore, they 
are not detected by the x-ray. Some 
of them never become large enough to 
cast visible x-ray shadows. Others may 
erow to such size that they are easily 
detected. 

Of the total number of children ex- 
amined in the Out-patient Department 
at Lymanhurst School, 4,031 were neg- 
Unfortu- 


ative to the tuberculin test. 


nately, in the early days of our work 
only the Pirquet test was used. Of this 
number, 90 (2.22 per cent) 


(table I) showed evidence of pleurisy. 


In only 2 was effusion definitely found 
al d in < her case there was a ques- 
tir le small effusion. However, in 


17 cases there was some thickening of 





located questionable to definite foci in the pleura over an entire lung, suggest- 
22.91 per cent of the positive tubercu- ing previous pleural effusions 
reactors. This is not surprising Of the total number of children ex- 
when one considers the nature of the mined in the Out-pati Department 
, I 
P| ( 
4 rT 
From 4,031 Negative Tul 
I ening of interlobar pleura 74 
Viaphragmatic basal pleuris)y 99 
ning of pleura over entire lung l $2 
rieurisy with effusion............ i é O5 
Mediastinal empyema or effusion with thickened 1 l 02 
So Sere OU 2.22 
“a From 4,737 Positive T React 
thickening of interlobar pleura... 59 1.25 
Viaphragmatic and basal pleuris) 62 1.31 
- ned pleura over entire lung 33 7 
Pleur EN IR ha dich ect aieed Qe se Sonnet eteeae 12 29 
Rib 1 RS Ciel vee winds tacmeen Ribs orwweden + US 
acct asunder ced hin meen T ate 170 3.59 
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at Lymanhurst School, 4,737 were pos- 
itive to the tuberculin test. Of this 
entire number 170 (3.59 per cent) 
(table I) showed evidence of pleurisy. 
In 12 of these cases there was definite 
evidence of effusion. In 4 cases rib 
resections had been done, and in 33 
cases there was evidence of thickening 
of the pleura over an entire lung sug: 
gesting previous pleural effusions. 
Since our knowledge of the signifi- 
cance of the x-ray shadows in the 
hilum region is still incomplete, the 
roentgenologist must of necessity fre- 
quently make a diagnosis of question- 
able calcification. Therefore, with such 
interpretations one must be extremely 
careful in following these cases over 
months or even determine 
whether calcium really is being deposit- 
ed. Among our negative tuberculin 
reactors, 44 (1.09 per cent) had ques- 
calcium in the 


years to 


tionable evidence of 
hilum. In 40 cases (.99 per cent) there 


was evidence of slight and moderate 


J. Arthur Myers 


amounts of calcium in the lung hilum 
(table II). Ghon tu- 
bercle formation was observed in 24 


Evidence of 


cases (.60 per cent). In one case there 
were shadows interpreted as calcified 
nodes throughout both lungs. We for- 


merly looked upon such cases as 
healed miliary tuberculosis. However, 
since Meriwether and Sayers have 


called attention to the possibilities of 
certain fungi, particularly aspergillus, 
resulting in such shadows, we are not 
certain of the etiology in this case. 
Among our 4,737 positive tuberculin 
reactors, 195 (4.12 per cent) (table 
II) were found to have questionable 
evidence of calcium in the lung hilum. 
In 443 cases (9.35 per cent) there was 
moderate and 


evidence of _ slight, 


marked amounts of calcium in the 
lung hilum. Ghon tubercle formation 
was observed in 286 cases (6.04 per 
cent). In 38 cases there was question- 
able evidence of Ghon tubercle forma- 


tion. Calcium in the lung hilum with 


Tae II 
Questionable to Definite Childhood Type Tuberculosis 








PER 
NUMBER CENT 

From 4,031 Negative Tuberculin Reactors 
CDeestoneene GAICHICAIOM I) HE... occ. ccc ciccdcecwvdeveveeveeses. 44 1.09 
Sent and moderate calcification in hilum...........0.06ccccesesccccceses 40 9Y 
Dh oR tac ae nies eh a allege big cima gla wee ioe 24 6) 
Calcified nodules throughout both lungs................2.cceeeeeeeeeeeeees l 0)2 
Marked enlargement of hilum without calcium................-.2ceeeeeees 4 OY 
A RONG EB ay Ree tbstrs cake? SERS ey Ae 2 Se Re 113 279 

From 4,737 Positive Tuberculin Reactors 
SINNED CUMCICIIIOEE “BR TRTIINE. ooo ws ccc cc cwisscccvescveevevewewans 195 4.12 
Slight, moderate and marked calcification in hilum....................+-.. 443 9.35 
Th Na bone eal ais akicramicdiaia ermcelarae wile Wii Nicbie Kinin onal 286 6.04 
ee il ence kee be REP RERRER CRED REIKO HSER Ee Tees EN 38 5 
Calcification hilum, fibrosis extending into lung parenchyma................ 26 22 
Childhood type tuberculosis in lung parenchyma (inflammatory stage)...... 41 d/ 
Marked enlargement hilum without calcification.....................-005: 18 38 
Marked enlargement hilum-infiltration extending to parenchyma............ 38 8 
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an area of fibrosis extending into the 
lung parenchyma was seen in 26 cases, 
while the childhood type of tuberculo- 
sis in the inflammatory stage, involving 
the lung parenchyma, was seen in 41 
cases. In 18 of our patients there was 
marked enlargement of the hilum re- 
gion without evidence of calcium. In 
another group of 38, such marked en- 
largement of the hilum region was seen 
without evidence of calcium, but there 
was parenchymal infiltration extending 
outward from the hilum into the lung 
parenchyma. 

Thus among 4,031 children reacting 
negatively to the tuberculin test, only 
113 (2.79 per cent) showed any evi- 
dence of the childhood type of tuber- 
culosis and 44 (1.09 per cent) of this 
group had only questionable evidence, 
while among 4,737 cases reacting posi- 
tively to the tuberculin test 1,085 ( 22.- 


91 per cent) showed some evidence of 


the childhood type of tuberculosis, al- 
though in 195 (4.12 per cent) of these 
cases the evidence was questionable. 
Of the 4,031 children who reacted 
negatively to tuberculin, 2 cases (.05 
per cent) (table III) had far advanced 
pulmonary tuberculosis. The negative 
reaction in these two cases was ob- 
tained from the Pirquet test, since the 
administration of the Mantoux test 
had not been instituted at that time. 
Among the negative reactors were no 
cases of minimal or moderately ad- 
vanced adult type of pulmonary tuber- 
culosis. Among the 4.737 children who 
reacted positively to the tuberculin test 
the adult type of tuberculosis was 
found in 61 (1.28 per cent) (table 
I1]). ©f this number the disease was 
minimal in extent in 24 (.50 per cent), 
17 of whom also had evidence of the 
childhood type. Moderately advanced 


disease was seen in 17 cases (.36 per 


TABLE III 


Adult Type Pulmonary Tuberculosis 








PER 
NUMBER CENT 
From 4,031 Negative Tuberculin Reactors 
ir AMON tS or ace 2 O05 
From 4,737 Positive Tuberculin Reactors 
Minimal (17 also had demonstrable childhood type). a 24 5 
Moderately advanced (11 also had demonstrable childhood type) 17 36 
Far advanced (9 also had demonstrable childhood type ) 20 42 
Total... 61 1.28 
Tuberculosis of Bones and Joints 
From 4,031 Negative Tuberculin Reactors 
are None 
From 4,737 Positive Tuberculin Reactors 
Spine (6 with chest findings)...... ie es ; s 17 
lip joint (5 with chest findings, 1 with no chest examination) 12 25 
oS aR Ine eR Aa 3 06 
Shoulder joint and ankle joint - l 02 
Bones of hand (no chest examination)............. ] 02 
i 25 52 
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cent), 11 of whom also had evidence of 
the childhood type of the disease, while 
far advanced pulmonary tuberculosis 
was seen in 20 cases (.42 per cent 
(table III), 9 of whom had evidence 
of the childhood type. It is interesting 
to note that there was coexisting child- 
hood type of disease in 37 (60.65 per 
cent) of the cases with the adult type 
of tuberculosis. 

Among 4,031 children reacting nega- 
tively to the tuberculin test, not one 
was found who had evidence of tuber- 
culosis of the bones and joints. Among 
4,737 children reacting positively to 
the tuberculin test, 25 (.52 per cent) 
(table III) were found to have bone 
and joint involvement. ‘Tuberculosis 
of the spine was seen in 8 cases, 3 of 
whom had evidence of childhood tuber- 
culosis in the chest. Two others had 
pleural involvement and a third had an 
area of fibrosis extending outward 
from the hilum into the lung paren- 
chyma. ‘Thus 6 out of the 8 had de- 
monstrable findings in the chest. In 12 
cases there was tuberculosis of the hip 
joint. In 5 of these cases, there was 
evidence of childhood tuberculosis, one 
of whom also had moderately advanced 
adult tuberculosis. In 3 cases 
there the 
joint, 2 of whom had evidence of child- 
In one 


type 
was tuberculosis of knee 
hood tuberculosis in the chest. 
case of tuberculous dactylitis no x- 
ray film of the chest was made. 

Other 
found such as bronchiectasis, pulmo- 


abnormal conditions were 
nary abscess and pneumonia, which 
might justify making x-ray films rou- 
tinely regardless of the tuberculin re- 
action. However, the number of lesions 
proved to be due to tuberculosis was 
quite small in our group, so small in 


J. Arthur Myers 








fact that we now feel it is a reasonably 
safe procedure to apply the tuberculin 
test, and make x-ray films only of those 
who react positively, except in those 
cases where there is some other spe- 
cial reason for x-ray films. 


THE IMPORTANCE OF PROTECTION 
FROM ADDED INFECTION IN 
JUVENILE TUBERCULOSIS 
If one observes a group of children 
who are negative to tuberculin over a 
considerable period of time, some of 
them if exposed, will become positive 
reactors. The work of Sir Robert 


Philip is an outstanding example o 
Moreover, if 


this procedure. one ap- 
plies the Pirquet test or a small dose 


of tuberculin by the 
method and repeats the test with a ft 
milligram of tuberculin by the intra- 
cutaneous method, one will find some 
positive to a milligram of tuberculin 
who were negative to the smaller dose 
We have observed the tuberculin test 
change from negative to positive in 
189 cases. There has been a great deal 
of discussion about whether a tubercu- 
lin test once positive ever becomes nega- 
tive. We have seen the reaction change 
from positive to negative in 68 cases 

When we began our work at the 
Lymanhurst School, we were firmly 
convinced by reason of our previot 
teaching that the infant is unusually 
susceptible to tuberculosis and th 
tolerance to tul 


almost no 


We were so convinced that our 


has 
bacilli. 
teachings had been based upon 
established facts that we rendered 
mediate grave prognoses in ever) 
two years old or under who had ev! 
dence of parenchymal disease. We also 
immediate prognoses 


rendered orave 
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when a positive tuberculin reaction was 
found in the absence of demonstrable 
chest lesions in this age period. As 
time passed, we were chagrined to find 
that our prognoses were nearly always 
wrong. Most of the infants with par- 
enchymal pathology did not even man- 
ifest symptoms of disease and prac- 
tically none of those with positive tu- 
berculin reactions ever fell ill. This led 
us to investigate more carefully the 
literature and determine upon what the 
previous teachings had been based. The 
majority of the reports in the litera 

ture were from groups of children in 
hospitals who were definitely ill from 
tuberculosis and who in reality were 
suffering from the adult type of dis- 
ease, which is destructive in children. 
In the earlier literature, no one had 
studied over a period of years a group 
of symptom-free children either from 
the homes where there was much ex- 

posure or where there was no exposure, 
nor had anyone made serial x-ray films 
ie chests of such children. Krause 
made a careful study of the resistance 
of young and old guinea pigs from 
which he arrived at the following con- 


CIUSIONS 


“Il. When young and old guinea pigs ar 
miected intracutaneously with  relativel 
small quantities of virulent tubercle bacilli 
that are equal for all the animals there is 
n earlier appearance and more vigorous de- 
velopment of tubercle at the site of inocula- 
ion and in the regional iymph nodes in the 
old animals. 
“«. After infection of this nature and 
heavy enough to cause generalized tubercu- 
losis in the old animals, both young and old 
guinea pigs developed essentially the same 
grade of infection. There was nothing to 
indicate that the young were more suscepti- 
ble than the old. 

“3. When 


infected subcutaneously with 
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large quantities of virulent tubercle bacilli 
in equal dosage, a more extensive and pro- 
gressive involvement resulted in the young 
than in the old. 

“4. Since under these circumstances the 
young received per body weight double the 
quantity of tubercle bacilli that was in itself 
sufficient to cause progressive and fatal tu- 
berculosis in the old, it is likely that the more 
advanced infection of the young was the re- 


sult of overdosage.” 


Therefore, it would appear to be 
largely a matter of dosage rather than 
a matter of susceptibility to tubercle 
bacilli. Krause, from his wide experi- 
ence with tuberculosis in man, together 
with his experimental work, makes the 


following statement: 


gic of the quent expressed warning 
that 1 a sharp distinction between 





id adults in respect to the dangers 


of exposure to tuberculous infection. It cer- 
tainly is | means clear that, person for 
person, the d is less resistant than th 
adult. As it works out in life, it is beyond 
dispute that the ravages « tub los ar‘ 


in every way greater in later life than in 
childhood; and, even allowing for differences 


of environmental factors that determine il 


ness, we would consider the proposition of a 
higher adult resistance unproved. There 
are elements of resistance that would 
seem to be stronger in the child; there are 


other elements that appear more effective in 
the adult. Where the balance lies we do not 
know; nor may we assume to state. Quite 
likely it is an i 


idividual affair, and attempts 
to generalize promise to lead us into error. 

“It would seem the better wisdom to pre- 
sume not at all upon a resistance, and ac- 
quired immunity, that must be of undeter- 
minable and hypothetical integrity in any 
particular case. We shall be following the 
larger science and come to a safer practical 
result if we adjudge children and adults alike 
before the hazards of tuberculous infection. 
The only rational attitude is to protect all 
human beings, of whatever age, against ex- 


posure. To allow the impression to get 
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abroad that adults walk within a charmed 
circle of acquired immunity, that maturity 
is a privileged age, can lead only to evil, if 
it is accepted and acted upon. Besides, there 
is much evidence that it may be far from 
the truth.” 

Myers and Kernkamp, working with 
Lymanhurst children who reacted posi- 
tively to the tuberculin test at the age 
of two years or under, found that 
when they had traced 172 of these 
children, only 6 had died of tuberculo- 
sis. The majority of their group in- 
fected in infancy were apparently well 
at the time they were traced. These 
observations, together with the findings 
of others, led us to believe that our 
former teachings were wrong and that 
we must recognize the fact that the 
infant tolerates tubercle bacilli well, 
except in those cases where reinfection 
occurs frequently and in which the 
tuberculosis develops 


type of 
established. 


allergy has 
such cases die from generalized 
tuberculous 


adult 
after 
Many 
tuberculosis, 


been 


including 
meningitis. Therefore, the best treat- 
ment for any infant found to react 
positively to the tuberculin test is the 
prevention of subsequent exposure to 
tubercle bacilli. When this has been 
done, if the exposure has not already 
gone too far, the prognosis is excellent 
with practically no treatment or care 
beyond that which any normal child 
should receive. Because of this fact, 
which we feel is now well established, 
we are firmly convinced that the foster 
home free from tuberculosis is far bet- 
ter for the child in whose home open 
tuberculosis exists than the institution. 
The work of Bernard and others bears 
witness to the efficacy of this kind of 


treatment. 
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Dors First INFECTION Protect ? 


first infection with tubercle 


bacilli protect against subsequent infec- 


Does 


tion? This involves the subjects of im- 
munity and allergy in tuberculosis, con- 
cerning which volumes have been writ- 
ten. In reading the literature, one gains 
the 
the best safeguard that we have against 
tuberculosis. 


impression that a first infection is 
the destructive form of 
Much is said about immunity, yet in 
all of our armamentarium, we have no 
definite test for immunity. The litera- 
ture on this subject leaves one with 
many questions concerning which no 


answer can be found except those 
based on personal opinion. The fact 
that ten thousand children or adults 


react positively to the tuberculin test, 
and not one at that particular moment 
is ill 
festations of tuberculosis in any of its 


t 


clinical forms, is no safe criterion of 


from tuberculosis or has mani- 


immunity to the clinical forms of tu- 
berculosis. In other words, it is only 
through subsequent observations, over 
not only years but decades, that one 
determines whether these ten thousand 
individuals were actually immunized. 
In observing children with positive tu- 
berculin reactions through the first ten 
years of Lymanhurst’s existence, our 
staff members have again been mistak- 
en in the prognoses they render those 
beyond the period of infancy. We had 
been taught that if a child is infected 
after the period of infancy the prog- 
nosis is excellent and that the positive 
tuberculin reaction is an indication that 
he was well immunized against tuber- 
culosis. When we saw evidence of lime 
deposits in the form of Ghon tubercles 
in the lung parenchyma or in the lymph 
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nodes in the region of the lung hilum 
and tracheo-bronchial lymph nodes, we 
rendered splendid prognoses because of 
the positive tuberculin reaction which 
to us, then, denoted immunity, and the 
child’s ability to deposit lime which to 
us, then, denoted healing and vaccina- 
tion against tuberculosis. When some 
of these children reached the ‘teen ages 
and we saw developing in their lungs 
the adult and destructive type of dis- 
ease, sometimes leading to death rather 
quickly in spite of everything that we 
knew by way of treatment, we began 
to investigate further the evidence upon 
which the statement concerning im- 
munity to tuberculosis had been based. 
We could find nowhere in the litera- 
ture that anyone had observed the same 
group of children throughout the vari- 
life. 


ous decades of Therefore, we 


Fic. 1, 


From an x-ray film taken November 


I 


he right lung hilum representing childhood type of tuberculosis 
nfilms made in 1921, 


timate contact exposure. Tuberculin test positive. 
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were at a loss to know how anyone had 
a right to the generalizations on this 
subject which were extant in the liter- 
ature. 
CAsE REporTs 

The citation of five of the numerous cases 
which we have seen at Lymanhurst will illus- 
child 


School is 


rate this point. The very first who 


the Lymanhurst such a 
May 31, 


ledication 


1921, this boy was present 


ceremony. There was clin 


ical tuberculosis in his family. He was posi- 


tive to the tuberculin test. He was rather 


thin and pale but he was suffering from a 


1 


al disease which we believed ac- 


counted in part, at least, for his appearance 
X-ray examination of his chest showed un- 


mistakable evidence of lime deposits in the 


right lung hilum (figure 1). After a time 


he was discharged from the Lymanhurst 


School well immunized and vaccinated, as 


Approximately 10 years from 
School, and 


walked into a 


was admitted to the 


old, he 


21, 1922, of the chest of a boy of 12 years. 
Large calcium deposits in the region of 


Same findings were shown 
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free chest clinic at the Minneapolis General 
Hospital and the examination revealed ex- 
tensive pulmonary tuberculosis involving 
niuch of the left lung and a small portion 
of the right lung (figure 2). This was of 
the adult type and proved to be rapidly pro- 
gressive. Neither the positive tuberculin 
reaction, nor the so-called vaccination scar, 
represented by calcium deposits in the right 
hilum, prevented the development of destruc- 
tive tuberculosis or allayed the progress of 
his disease. Within a few weeks he was 
dead of tuberculosis. Thus our first Lyman- 
hurst case, about whom we had talked and 
written so much and for whom we had ren- 
dered such an excellent prognosis based upon 
opinion not fact, shattered our teachings. 
On October 27, 1925, a boy of 14 years 
was brought to the Lymanhurst Out-patient 
department for examination because of some 
cough and slight weight loss. There was no 
known history of exposure to tuberculosis in 
the family but both the maternal and pater- 
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nal grandparents suffered from asthma. ‘The 
Pirquet test was only slightly positive. The 
examiner made the following note: “Per- 
sistent rales in the right apex after cough.” 
The x-ray film showed considerable evidence 
of calcification in the region of the left lung 
hilum. Sputum examination was negative for 
tubercle bacilli. The temperature record 
was normal. On November 10, 1925, on re- 
examination no rales could be elicited. His 
temperature was normal; he was feeling 
well. One week later the x-ray examination 
showed no change. He did not report for 
re-examination but in the spring of 1932 he 
was a patient in the Glen Lake Sanatorium 
with frank pulmonary tuberculosis of the 
right lung with cavity formation. 

In April of 1926 a girl of 11 years was 
brought to the Lymanhurst Out-patient de- 
partment because of nervousness. There was 
no definite history of exposure to tubercu- 
losis, but it was stated that her father was 
The tuberculin test was markedly 


not well. 





Fic. 2. From an x-ray film taken on November 6, 1931, of the same chest as seen in figure 


1. Evidence of childhood tuberculosis in right lung hilum, as was seen in 1921 and 1 


922. In 


addition there is extensive pulmonary tuberculosis involving the greater part of the left lung 
and a small area in the fourth interspace on the right side. 
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positive. The x-ray films of her chest showed 
definite evidence of calcification in the left 
hilum region, with Ghon tubercle formation 
in the extreme left base. In the left apex 
was a small area of disease which had the 
appearance of the adult type of tuberculosis. 
In December, 1928, there was no change in 
the x-ray film except an increase in the ex- 
tent of adult type of tuberculosis in the left 
In May of 1930 this disease had ex- 


tended so as to have become quite advanced 


apex. 


evidence of a fairly large 


In June, 1930, artificial 


and there was 
cavity in the apex. 
pneumothorax had been instituted. 

14 years was 


In July, 1927, a girl of 


brought in for an examination because of 


exposure to her father who was then suf- 
fering from pulmonary tuberculosis. The tu- 
berculin test was slightly positive. The x-ray 
film of her chest showed no evidence of dis- 
ease except at the region of the left lung 
hilum. This was interpreted as the child- 
hood type of tuberculosis. In February, 1929, 
there was a definite extension of this dis- 
ease into the lung parenchyma, while in May, 
1930, blood 


increase of the shadow. 


following spitting, there was 


definite How much 
of this was due to hemorrhage could not at 
that time be definitely determined. However, 
in December of the same year shadows were 
making their appearance in the upper part 
of the left lung. In January, 1932, following 
phrenic exeresis performed at the Glen Lake 
Sanatorium, the left lung appeared very 
much improved. 

In May, 1928, a girl of 14 


brought for an examination because of pro- 


years was 
longed intimate contact exposure to a sister 
who was suffering from pulmonary tuber- 
culosis. There were no symptoms. The x-ray 
film of her chest showed the childhood type 
of tuberculosis with beginning calcification 
in the left hilum region (figure 3). In July 
1 1930 she had an attack of pleurisy and 
luring the same month she had a frank pul- 
monary hemorrhage. X-ray examination of 
the chest in August, 1930 (figure 4), showed 
adefinite adult type of tuberculosis involving 
the right lung. In March, 1931, this disease 
Was partly under control by artificial pneu- 
mothorax. Disease later appeared in the left 
lung (figure 5). At this time, April, 1932, 
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her general condition is good as she con- 


tinues on bilateral artificial pneumothorax 


(figure 6). 


A belief has been very firmly im- 
planted in the minds of tuberculosis 
workers that it is good to have a posi- 
tive tuberculin reaction by the time one 
reaches adult life. In the literature one 
sees reference to the belief that it is an 
unfortunate individual who passes into 
adult life without a positive tuberculin 
reaction and then comes in contact with 
tubercle bacilli. Opinion has it that it 
is such cases who develop miliary tu- 
berculosis or galloping consumption. 
More than a decade ago, I attended a 
national meeting where one of the 
world’s outstanding authorities of the 
day discussed this subject. In response 
to the question, if it were possible for a 
child to 


and grow to adult life, say twenty or 


escape tuberculous infection 
twenty-five years, still negative to the 
tuberculin test, what would be the out- 
come if he then came in contact with 
tubercle bacilli. The answer was some- 
thing like this: That individual would 
be most unfortunate: he would develop 
a rapidly progressive generalized tu- 
berculosis and die of what is known to 
the public as galloping consumption. 
Upon what scientific evidence was this 
statement based ? Had anyone followed 
such a case reacting negatively to the 
test life to ob- 
serve the result? Apparently not. So 


tuberculin into adult 


far as we have been able to determine 


the statement was based largely upon 


personal opinion. 

Changing conditions with reference 
to tuberculosis have brought about the 
time when tuberculous infection is not 
This 


fact gives us opportunities to study 


universal among young adults. 
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Fic. 3. From an x-ray film taken on May 14, 1928, of the chest of a girl of 14 years. Inti- 
mate contact exposure. Tuberculin test positive. Childhood tuberculosis with beginning cal- 
cification in the left hilum region. 


Fic. 4. From an x-ray film taken on August 26, 1930, of the same chest as figure 3. 
Childhood tuberculosis of left hilum region. The adult type of tuberculosis has now made 
its appearance in the right lung. 
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4 
Fic. 5. From an x-ray film taken on October 6, 1931, of the same chest as figures 3 and 4, 
Artificial pneumothorax has been instituted on the right side and disease of the adult type has 
made its appearance in the left lung. 


Fic. 6. From an x-ray film taken on December 1, 1931, of the same chest as figures 3, 4, 
and 5, after artificial pneumothorax had also been instituted on the left side. 
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those persons who react negatively un- 
til they reach adult life. There are now 
communities, in fact, we believe good 
sized areas in the United States, where 
such individuals may pass through 
life’s span without becoming infected 
with tubercle bacilli. Certain of these 
individuals enter hazardous occupations 
and professions. In other words, in the 
preparation for certain professions they 
are greatly exposed to tuberculosis. I 
refer particularly to the nursing and 
the medical professions. Here we have 
been able to observe young adults en- 
tering schools of nursing and medicine 
with negative tuberculin reactions and 
to test them with tuberculin and ex- 
amine them by x-ray films periodically. 
Over and over we have seen the stu- 
dents of nursing and medicine reach the 
junior or senior years with negative 
tuberculin reactions, then following ex- 
posure to tuberculous patients some of 
them present positive tuberculin § re- 
actions. Usually they are positive to a 
three plus degree with a .01 mgm. of 
tuberculin, indicating a high degree of 
allergy. At this time the x-ray film 
examination is usually negative. As 
time passes, however, often in the com- 
plete absence of symptoms, there ap- 
pear in the chests of some of these 
recently positive reactors definite evi- 
dences of disease. If the focus is in 
the lung parenchyma, it may remain 
small or there may develop around it 
a considerable area of collateral inflam- 
mation. So far as we have been able to 
determine, the lesions are not apparent- 
ly different than those we have ob- 
served develop from the first infection 
with tubercle bacilli in the chests of 
infants and children. From our series, 
however, we are inclined to believe that 
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pleurisy with effusion occurs somewhat 
more frequently in young adults than 
in children. However, our series is not 
sufficiently large nor have our observa- 
tions been made over a sufficiently long 
period of time to make a final statement 
on this point. Suffice it to say that in 
the group we are following, we have 
not seen one patient develop galloping 
consumption. 


CLASSIFICATIONS 


When Lymanhurst began, there were 
zany names in use for lesions pro- 
duced by first infection type of tuber- 
culosis. Such names as juvenile tuber- 
culosis, primary complex, Ghon_ tu- 
bercle, hilum tuberculosis, tracheo- 
bronchial lymph node tuberculosis, and 
epi-tuberculosis were in use. The re- 
sult was that confusion reigned. No 
one was entirely certain as to what type 
of case other workers were consider- 
ing. A special committee of the Am- 
erican Sanatorium Association in 1929, 
adopted the term, “childhood type of 
tuberculosis,” and definite des- 
cription of this type. Since that time 
we have had a common name which is 


gave 


aiding greatly in arriving at a better 
understanding of the first infection 
type of tuberculosis. At Lymanhurst, 
we reclassified our records. Our pres- 
ent classification consists of : 

1. Negative to tuberculosis. In this 
group are placed those children who are 
negative to the tuberculin test when a 
full milligram of tuberculin has been 
administered intracutaneously, and who 
have no other abnormal findings due to 
tuberculosis. 

2. Primary tuberculous infection. 
This group consists of those children 


who react positively to the tuberculin 
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test but in whom no evidence by x-ray, 
physical, or laboratory examinations 
can be obtained of tuberculous disease. 
We feel certain that each of them has 
a lesion and in reality, therefore, has 
tuberculous disease, but by our present 
methods of examination we are not able 
to demonstrate its location. 

3. Childhood 
In this group the children react posi- 


type of tuberculosis. 
tively to the tuberculin test and in ad- 
dition have some evidence, usually by 
x-ray, of the location of the focus or 
the foci. The lesion may be represented 
by a shadow indicating an inflammatory 
process which is progressing, station- 
ary, or receding. Again it may be rep- 


resented by shadows indicating de 
These lesions need 


When 


evidence of calcium deposits is found 


posits of calcium. 


not necessarily be in the chest. 


i lymph nodes anywhere, particularly 
in the cervical region or in the mesen- 
tery, the classification is that of child- 
hood or first infection type of tubercu- 
losis. 

(a) Those with the inflammatory 
stage when we first see them, progres- 
sing, stationary, or receding. If reced- 
ing, some workers speak of them as 
the resolving childhood type of tuber 
culosis. Clinical activity and progres- 
sion ot such lesions are difficult to de- 
termine at the first examination, since, 


in 


in our experience, the most of them 


have caused few or no symptoms, Of 


cour 


se, they are all active pathological- 
ly. 

(bh) Consists of those lesions in 
which deposits of calcium can be dem- 
OMstrated by 


\t one 


healed tuberculous lesions, but obser- 


x-ray film examination. 


time, we spoke of these as 


Vation has led us to believe that no 
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one but the pathologist can make such 
a diagnosis. Pathologists have pointed 
out repeatedly that the deposits of lime 
which we formerly believed actually 
encased and walled off foci of tuber- 
culosis are usually surrounded by case- 
ous material. Therefore, we never give 
a case with such a finding a better rat- 


ing than latent. There may exist an 


interval of considerable time between 
a and b, when the x-ray film examina- 
tion is almost or entirely negative. If 
the child is examined for the first time 
during this interval, there is a strong 
likelihood that the x-ray report will be 
negative. At some subsequent time, the 
x-ray will show deposits of calcium in 
the area formerly occupied by the dis- 
ease in its inflammatory stage in the 
lung parenchyma and in the regional 
lymph nodes about the lung hilum. The 
time interval between the development 
of the inflammatory process and the 
almost simultaneous enlargement of the 
regional lymph nodes and the deposi- 
tion of calcium in these lesions varies 
a great deal with the individual. The 
shortest period of time I have seen re- 
ported in the literature, is four months. 
In most of our cases a much longer 
interval has existed 


4. Adult 


this group, we have placed all of the 


type of tuberculosis. In 


definite clinical forms of tuberculosis 


whether the lesions appear in the 
lungs, bony frame-work, or elsewhere. 

Thus we use only four groupings as 
far as diagnosis is concerned. From the 
standpoint of the stage of disease and 
into 
childhood type of tu- 
We have 


vided the cases with pulmonary tuber- 


activity, we subdivide group 3 


those with the 
berculosis, a and b. subdi- 


culosis according to the classification 
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adopted by the American Sanatorium 
Association and by the National Tu- 
berculosis Association. 

We are dissatisfied with the termin- 
ology of the second division. We are 
so firmly convinced of the specificity 
of the tuberculin test that we feel that 
every child reacting positively has in 
his body somewhere, a_ tuberculous 
focus. Although our methods of ex- 
amination are not sufficiently refined to 
locate many of these foci in the living 
body, nevertheless, we are convinced 
of their presence. Therefore, we are 
of the opinion that every one of these 
cases should be classed as a case of the 
first infection or childhood type of 
tuberculosis without demonstrable le- 
sions, A place in our classification with 
a sharp line between so-called tuber- 
culous infection and tuberculous dis- 
ease is not warranted by our expe- 
rience. We believe that work in tuber- 
culosis control has been definitely re- 
tarded because of this sharp dividing 
line. How easy it is to examine a child 
who has reacted positively to tuber- 
culin and fail to find any symptoms or 
evidence of disease even by stereoscopic 
x-ray films, and then pass over the 
condition lightly by saying, “This 
means nothing except that the child has 
been infected!” In reality, it means 
that there is a focus of disease present 
which may have resulted in no symp- 
toms or symptoms so subliminal as 
not to have been detected, or mild 
detectable symptoms which were mis- 
taken for those of some other disease 
condition. In our opinion, it is 
better to face the 
ly and recognize the 
foci of tuberculosis in all cases react- 
ing positively to the tuberculin test. It 


issue 
existence of 


square- 
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then becomes a question of extent of 
lesion. Fortunately for the human fam- 
ily, many such lesions apparently are 
never greater than microscopic in pro- 
portion, therefore, are never demon- 
strated in the living body; but in a 
certain percentage of cases, and no 
one knows with certainty what this per- 
centage is, the lesions become macro- 
scopic in size and if located in a part of 
the body which lends itself to x-ray 
film examination, will cause a shadow 
which can be demonstrated on the x-ray 
film. Such cases, then, fall into group 
3. In some cases reacting positively to 
the tuberculin test whether the first in- 
fection type lesion is or is not demon- 
strable, there later appears the destruc- 
tive type of tuberculosis, which classes 
them in group 4. 

We now admit to the Lymanhurst 
School those children who have the 
childhood type of tuberculosis and min- 
imal lesions of the adult type, pro- 
vided such cases are not spreaders of 
tubercle bacilli. We are of the opinion 
that children who have recently be- 
come positive reactors to tuberculin 
should have the advantage of such an 
institution. 

The Lymanhurst School does not 
provide the last three years of high 
school. Inasmuch as it is during the 
high school age that so many children 
fall ill with the adult type of tubercu- 
losis, we that such a_ school 
should include all the grades throug! 
However, since in the 


believe 


high school. 
latter part of the high school course 
most children are beyond the compu! 
sory school age, the problem becomes 
complicated. 

In the Lymanhurst School the treat: 
ment is very simple. This institution ! 
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a day school and no provisions are 
made for any child to remain longer 
than the usual school hours. When a 
child is admitted the first thought is to 
prevent further exposure to tubercu- 
losis. If an open case exists in the 
home, one can not expect good results 
until the contact is broken. This must 
be considered the first principle in the 
treatment of the childhood type of 
tuberculosis. Careful attention is paid 
to the diet, in order to insure a suffi- 
cient amount of growth-promoting, 
energy-producing, and tissue-building 
foods. Cod liver oil is used as a food 
in order to insure a sufficient amount of 
vitamins A and D. After providing 
foods to provide energy, an attempt is 
next made to conserve it through the 
regulation of games at the recess pe- 
riods and through a special rest hour 
immediately after lunch, Close medical 
and nursing supervision are provided, 
as we feel this is second only to the 
expenditure. 


regulation of energy 


rhrough ten years of observation 


with the childhood type 


of cases | 


convinced 
that 


sanatorium or 


of tuberculosis, we are 


that institutional care such as 


provided by the 
general hospital is not necessary nor 
do we believe that special methods of 
treatment such as collapse therapy are 
indicated in the childhood type of tu- 
berculosis. When our children develop 
the adult type of disease, however, we 
are of the opinion that the most dras- 
tic methods of treatment now employed 
should be instituted. We thoroughly 
Chadwick in the use of 
collapse therapy even in minimal cases 
of the adult 
girls and boys of the ’teen ages. When 


agree with 
tuberculosis in 


type of 


such cases develop and show a tendency 
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to spread and to break down, we refer 
them to their private physicians if they 
are able to pay for medical care, other- 
wise, they are referred to the Univer- 
sity of Minnesota Hospital, the Glen 
Lake Sanatorium, and the Minnesota 
State Sanatorium. When they have 
been satisfactorily treated they may 
then return to Lymanhurst to complete 


the grades taught there. 


SUMMARY 


1. In the diagnosis of the childhood 
type of tuberculosis the tuberculin test 
and x-ray film examination are super- 
ior to all other aids. 

2. The best type of tuberculin test 
Man- 
administration 


is the intracutaneous method of 
toux, inasmuch as its 
results in a greater number of positive 
reactors and it allows a measure of the 
dose of tuberculin. 

3. Observations at Lymanhurst lead 
us to believe that the intracutaneous 
test is so specific that it constitutes a 
very fine tuberculosis screen. There- 
fore, it can be used to great advantage 
in the selection of children for further 
studies. If the tuberculin test is nega- 
tive to a full milligram of tuberculin, 
one need go no further as far as tu- 
berculosis is concerned, except in rare 
cases. If it is positive, one should then 
seek the location of the disease. 

4. The x-ray film aids us in locating 
more foci of tuberculosis in the human 
body than all other phases of the ex- 
Indeed, it is the 
only phase of the examination which 


amination combined. 


locates the childhood type of tubercu- 


losis in any considerable number of 
cases. 
5. The x-ray film is a coarse screen 


when compared with tuberculin, inas- 
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much as we are rarely able to detect 
lesions by its use in more than 20 to 
25 per cent of the children who react 
positively to this test. 

6. Among 4,031 children reacting 
negatively to the tuberculin test, there 
was evidence of questionable to definite 
childhood type of tuberculosis in 2.79 
per cent while among 4,737 children re- 
acting positively to the tuberculin test, 
such evidence of the childhood type of 
tuberculosis was found in 22.91 per 
cent. Among the 4,031 negative tuber- 
culin reactors the adult type of tuber- 
culosis was found in .05 per cent, while 
among the 4,737 positive reactors the 
adult type of disease was found in 1.26 
per cent. Among our negative tubercu- 
lin reactors, no case of tuberculosis of 
the bones and joints was found, while 
among the positive reactors .52 per 
cent was found. 

7. In our experience the infant has 
been found to have an excellent toler- 
ance for tubercle bacilli. The factors 
which seem to determine whether he 
survives or succumbs are dosage and 
continued exposure. 

9. Our observations have convinced 
us that only those children with the 
first infection type of tuberculosis de- 
velop the adult and destructive type. 
Therefore, we can not see our way 
clear to consider the first infection type 
of tuberculosis as a protection to the 
child. 

10. In a group of young adults re- 
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acting negatively to the tuberculin test, 
who became positive reactors following 
exposure to tuberculosis, we have been 
able to watch the lesions make their 
appearance on the x-ray film and to 
follow them. This group has convinced 
us that such cases, reaching adult life 
before becoming infected with tubercle 
bacilli, do not develop galloping con- 
sumption as was formerly thought. 
Therefore, in our opinion the longer 
the first infection type of tuberculosis 
can be prevented in the human body, 
the better. The ultimate goal should be 
to reduce the possibilities of exposure 
so that the span of life may be lived 
without the first infection type of tu- 
berculosis appearing in the bodies of 
most people. 

11. The childhood type of tubercu- 
losis usually comes under control with- 
out treatment. We believe that it rare- 
ly, if ever, kills as it occurs in nature, 
and we are of the opinion that the vast 
majority of such cases do not require 


hospitalization. Protection from fur- 
ther exposure to tubercle bacilli, energy 
producing foods, conservation of ener- 
gy, medical and nursing supervision, 
such as may be provided by special 
schools for tuberculous children, is all 
that is required. When the adult type 
of tuberculosis appears, if the home 
conditions are not good, sanatorium of 
hospital care is indicated, and such spe- 
cial treatment as collapse therapy 1s 


none too drastic. 
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Friction Rub over the 


Liver in a Patient with 


Subacute Bacterial Endocarditis 


By Mitosu Kasicu, M.D., New York, N.Y. 


HE patient, 5. S, &5 years of 
age was admitted to the New 
York City Hospital March 21, 
1930, complaining of pain in the chest, 
cough and shortness of breath. The 


family history was unimportant. He 


had been an invalid since childhood 
and when he was two years old his 
mother was told that he had “heart 


trouble”. For many years his activity 


had been limited because of dy spnea 


upon the slightest exertion. There was 
no history of rheumatic fever or of 
chorea. He had had occasional sore 
throats. Tonsillectomy was performed 


about five years ago. 

His present illness began about five 
months before admission. Dyspnea, 
which had always been present to some 
extent, became more severe, and oTeWw 
progressively worse. He had been bed- 
ridden for the last two weeks. Several 
days before he began to complain of 
pain in the right chest, and in the right 
upper quadrant. The abdominal pain 
was described as burning in character. 
A distressing cough, with blood streak- 
ed sputum, had been present for the 
last week. ‘The pain in the chest was 
aggravated by coughing. 

From The City Hospital, New York, N.Y 

Receiy d for 


1931, 


publication, December 16, 
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Physical Examination. An acutely 
ill, undernourished boy, lay propped 
up in bed, breathing with difficulty. 


Eyes, ears, nose and throat were nega- 


tive. The veins in the neck pulsated. 


\nteriorly, both lungs were clear. 


There was a friction rub in the right 


axilla. Both bases posteriorly were 
dull. The precordium was bulging and 
a diffuse impulse was felt along the 
left sternal margin. The apex was 
in the sixth interspace, 11 cm. from 
the midsternal line. A double murmur, 
heard best in the region of the apex, 
was transmitted over the entire pre- 
cordium. The rate of the heart was 


128. and re The blood pressure 
soft 


The liver was felt 


was 110/55. The abdomen was 


and not distended 
two fingers below the right costal mar- 
gin; it was not tender and did not pul- 


1 


sate. The spleen was not palpable. The 


lingers were clubbed There 


was no ankle 


slightly 


edema. Knee jerks were 


equally active. Examination of the 
blo id showed Red blood cells, 4.050.- 
000; hemoglobin, 75 per cent; white 


blood cells, 14,000; polymorphonu- 
clears, 75 per cent; lymphocytes, 25 
per cent. The roentgen-ray examina 


tion of the chest showed marked stasis 
fields, 


areas of consolidation at the right base, 


of the pulmonary with some 


broncho-pneumonic in type. The heart 
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shadow was typical of mitral stenosis. 

The diagnosis made at the time was: 
Chronic rheumatic endocarditis, adhe- 
sive pleurisy, bronchopneumonia, sub- 
acute bacterial endocarditis with pul- 
monary infarction. 

Progress of the Case. The boy was 
put at complete rest. He was given a 
light diet, forced fluids and sodium 
salicylate, 20 grains three times a day. 
His condition remained essentially un- 
changed. The temperature was inter- 
mittently febrile in character, rising to 
104.4° C., and occasionally falling to 
99.° On March 26 an area of consoli- 
dation was found on the left side in the 
posterior axillary line. On April 4 
the patient was much improved. The 
chest signs, however, did not clear up. 
On several occasions he expectorated 
small amounts of blood, and twice de- 
veloped red, painful joints, the knees 
and elbows being involved. He fre- 
quently complained of substernal pain. 
Blood culture on April 26 was nega- 
tive. The urine was frequently ex- 
amined for red cells, but none were 
found. On May 1 another blood cul- 
ture was taken which also proved nega- 
tive. On May 18 it was noted that the 
fever was continuing, the liver was 
larger and more tender. The splenic 
area was tender on percussion, suggest- 
ing either infarction or intense conges- 
tion. Although a positive blood cul- 
ture, petechiae, and a palpable spleen 
were lacking numerous infarctions in 
the lungs and spleen and the continued 
irregular fever pointed to subacute bac- 
terial endocarditis. On June 5, at a 
point two inches to the left and three 
inches above the umbilicus a loud fric- 
tion rub was heard. ‘This area corres- 
ponded to the enlarged right lobe of 


Milosh Kasich 








the liver. The sound was influenced by 
both the heart beat and by respiration 
and was localized over an area about 
the size of a twenty-five cent piece. The 
entire liver was very tender and the 
abdominal muscles were rigid. 
The patient lost ground steadily and 
died on the morning of June 7. 
Autopsy. (Dr. James Lisa.) The 
chief findings at autopsy may be sum- 
marized as follows: 
1. Chronic 
with stenosis of 


rheumatic endocarditis, 
the mitral and 


tricuspid valves. 


2. Subacute bacterial endocarditis, 
with many hemorrhagic areas 
over the endocardium. 

3. Marked atherosclerosis of the 


pulmonary artery. 
4. Multiple areas of infarction in 
both lungs. 
On the upper surface of the right 
lobe of the liver almost in the 
midline, there was an area about 
the size of a silver dollar, dull, 


wn 


and covered with fibrinous ex- 

udate. The corresponding area 
of the parietal peritoneum showed 
a similar change. 

6. Chronic congestion of the spleen 
with no infarction demonstrable. 


SUMMARY 


A case of subacute bacterial endo- 
carditis is reported which during the 
course of the disease developed a fric- 
tion rub over the liver. Post-mortem 
examination showed the rub to be due 
to an area of peritonitis over the liver. 
The mechanism of the production 0! 
the sign is most probably a metastatic 
hematogenous infection. Such a find 
ing has not been previously reported. 
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The Migraine Syndrome 


By Oxiver T. Oszorne, M.A., M.D., F.A.C.P., New Haven, Connecticut 


VERY interesting research on 
migraine by R. M. Balyeat and 
H. J. Rinkel (ANNALS oF 
INTERNAL MepiciINneE, 1931, v, 713- 
728) causes me to offer the results of 
my long study of the causative factors 
of this painful disease or syndrome. 
Also, I believe that we should study 
this syndrome from all angles. 

In the first place, I agree with the 
above writers that the cyclic vomiting 
of young children is a migraine symp- 
tom. Secondly, I also find that those 
afflicted with migraine very commonly 
have their attacks become less frequent 
or entirely disappear after about forty- 
five years of age. I attribute the cessa- 
tion of the migraine at this time to 
presbyopia and the consequent use of 
glasses that relieve eyestrain. 

So-called migraine is a condition that 
may be defined as a pain which begins 
at one side of the head, and is often 
termed “sick headache” because it is 
associated very generally with nausea 
and vomiting. These attacks are likely 
to occur periodically, more or less reg- 
ularly. It is a question whether this 
kind of headache should have a dis- 
tinct name. It is not an entity but a 
syndrome. It has been considered a 
neurosis, and it is true that people with 
aneurotic tendency are more likely to 
fave this sort of headache than are 


phleg 


matic individuals. In the writer’s 
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opinion, in the vast majority of cases 
of so-called migraine imperfect eyes, 
and therefore eyestrain, is the cause. 
In fact, after forty-five years of prac- 
tice as an internist (half of which time 
was spent in general practice and the 
latter half as consultant in internal 
medicine) he has never seen a case of 
typical migraine that did not have optic 
defects and consequent eyestrain as a 
cause. 

Migraine is said to be hereditary ; as 
a matter of fact it is only the neurotic 
tendency and defective eyes that are 
handed down in families. The type of 
eve that is inherited is astigmatic, most 
frequently associated with hyperme- 
tropia, and such defects cause eyestrain 
and consequent headaches. This type 
of headache is very likely to begin in 
early childhood, especially when the 
child 


These headaches are referred to ev- 


irst goes to school. 


ery cause that can be considered except 
the one to which it is due, namely, eye- 
strain. There is no question that over- 
eating, indigestion, constipation, hyper- 
excitability, increased thyroid secretion, 
fever from any cause, disturbances at 
the beginning of menstruation, mental 
excitement, or anything else that is ab- 
normal or excessive will cause a head- 
ache in these individuals. But the rea- 
son they cause a headache in these per- 


sons lies in the presence of optical de- 











692 Oliver T. Osborne 


fects, and the reason that the pain gen- 
erally occurs more on one side of the 
head than on the other is because the 
eye on that side is more defective and 
there is a greater strain of the eye mus- 
cles on that side. Late hours and pro- 
longed use of the eyes will precipitate 
an attack of headache, generally the 
next morning. 

Nasal pressure, adenoids and dis- 
turbances of the ear may all aid in 
causing so-called migraine. Also there 
is a great tendency to periodicity, pos- 
sibly from coincident pituitary dis- 
turbance. This periodicity may be so 
imbedded in the constitution of the 
individual that no matter what is done 
toward correcting the eye defect, re- 
currences of the migraine will take 
place. Therefore the sooner in the life 
of the individual the eye defect is cor- 
rected, the less likely are such attacks to 
recur, provided the correction is per- 
fect. 

While migraine has been so long 
considered a distinct disease of the 
nervous system because there are so 
many associated symptoms that are 
not headache, still, a study of the eye 
reflexes will show that they are all de- 
pendent upon an abnormal condition in 
one or both eyes. 

The time of day and the particular 
irritant, or disturbance, that starts the 
eyestrain headache varies with the in- 
dividual. Some wake up in the morn- 
ing with their headache from the eye- 
strain of the day before. Others have 
the headache in the later part of the day 
and it stops soon after the individual 
goes to bed. Others have their head- 
aches begin in the morning and grow 
gradually worse, until they are com- 
pletely prostrated. 


Probably the most frequent cause of 
intense eyestrain headache is astigma- 
tism, generally that which is associated 
with hypermetropia. Hypermetropia 
alone can give recurrent headaches, and 
myopia less frequently. Not infre- 
quently, the greater the defect, the less 
frequent the headaches, because the eye 
may refuse to correct the image, or the 
image of one eye may be entirely elim- 
inated, the patient using only one eye 
and ceasing to attempt binocular vision. 
Therefore, many times the person with 
a minor optic defect, whose eye mus- 
cles always strive to give him a perfect 
image, is the one who has the most eye- 
strain headaches. 

A frequent prodromal symptom of 
an attack is a craving for food, a sort 
of hunger, and frequently a hunger for 
meat. This is the same reflex which, 
after the headache begins, goes to the 
other extreme and causes nausea and 
vomiting. In the intermediate time be- 
tween the craving for food and the nau- 
sea and vomiting, digestion is inhibited 
and food may lie in the stomach for 


hours, to be finally vomited, undi- 
gested, often with excessive acidity and 
with regurgitated bile. 

Any prolonged, close use of the eyes 
without normal intermission, as work- 
ing for hours without food; reading 
] 


ras: 
Tas, 


late in the evening; playing ca 
embroidering or sewing too long; £0- 
ing to the theater or movies; or any- 
thing that uses the eyes for long pe- 
riods of time without rest, will cause 
these individuals to have a headache. 


Many persons, even if glasses that cor- 


rect the eye defects are worn, have 
headache from the above causes 
Sometimes this “eye tire 1s COF 


rected before it has gone too by 
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eating some simple food; the blood 
goes to the digestive organs and the 
head is relieved of congestion and tire. 
Some individuals can not eat at all, and 
will lose their appetite entirely, with the 
least headache. 

Sometimes the most intense head- 
ache is caused by distance vision, as 
when the individual goes into the 
mountains and looks up a great deal, 
or when he goes to the seashore, or is 
on the water, and watches the waves. 

It is very easy to determine that the 
headache is due to eyetire by careful 
questioning : 

First, what is the patient’s work; 
how long does he use his eyes; what 
does he like to do and what does he 
dislike to do; does going to the movies, 
to the theater or to church cause head- 
ache; does reading the poor print of 
the newspapers, playing cards, sewing 
or other eye-work cause headache; 
does he become car-sick, or trolley-sick 
or is he rested by riding; does he get 
a headache at a ball game or by watch- 
ing a parade; does she get a headache 
from shopping? The study of the an- 
swers to all of these questions will con- 
vince the interrogator that he is, or is 
not, dealing with an optic defect. 

The majority of individuals, until 
they have learned that their headaches 
are due to eyestrain, attribute the head- 
ache to almost anything they may have 
done last or eaten last. They change 
their diets ; they omit this or that food; 
or they call it nervous tire and ner- 
vous headache; or they lay the head- 
ache to some condition, as bad air, or 
being shut up and not getting out-of- 
doors; or to menstruation ; or to most 
any of the things that occur in life. 
While these are doubtless aggravating 


factors, the headache would rarely 
occur if eyestrain were not present. 

Some peculiar cases do not have 
headache with defective eyes, but have 
stomach reflexes of all kinds and de- 
scriptions, indigestion, flatulence, pyro- 
sis or hyperacidity; or they have car- 
diac disturbances, as faintness, palpi- 
tation, or irregularity of the heart 
beats. They may be treated for these 
conditions by washing out the stomach, 
by heart tonics, etc., etc., when the 
cause is really and only, many times, 
eyestrain, which, when corrected caus- 
es these abnormal symptoms to disap- 
pear, 

The most intense eyestrain head- 
aches, migraine attacks, are caused by 
astigmatism, and the muscles most con- 
cerned with correcting abnormal merid- 
ians of the eye are the superior and in- 
ferior oblique. These rotate the eye so 
that even with imperfect rotundity a 
perfect image is seen. The superior 
oblique muscle goes to the upper inter- 
nal angle of the orbit, and this is a 
point, very generally, of intense pain 
in eyestrain headache, showing that this 
muscle becomes tired and irritated and 
apparently goes into spasm, much as a 
wry-neck or other muscle cramp. The 
inferior oblique goes backward and 
out beneath the inferior rectus muscle, 
and is inserted in the sclerotic mem- 
brane between the optic nerve entrance 
and the attachment of the external rec- 
tus. When this muscle is strained the 
pain seems to be more deeply seated 
back of the eye, and it, also, doubtless 
goes into a condition of cramp or 
spasm. 

As above stated, this eyestrain head- 
ache may be confined to one eye, but 
more frequently it goes to the other eye 
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in sympathy, or the other eye may also 
have defects, but as generally one eye is 
worse than the other, the headaches are 
likely to start as a one-sided condition. 

Depending entirely on the intensity 
of the spasm and the pain and the neu- 
rotic tendency of the individual, other 
nerves take part in the paroxysm, and 
there may be pains in the nose, in the 
face or around the ear, and frequently 
there are pains in the back of the neck, 
and even sometimes down the spine, 
with slight stiffening of the muscles of 
the back of the neck, showing the great 
seriousness of reflex conditions from 
the hypersensitive nerves of the eye. 
The pain may be so severe as to cause 
groaning. Sometimes, even in the be- 
ginning, it is so intense as to cause 
faintness and a weak pulse, especially 
if mental control of the condition is 
continued too long without going to bed 
and completely relaxing. When this 
autosuggestive control lets up and the 
patient gives in, the pain seems more 
intense for a time. Sooner or later, in 
many patients, nausea and vomiting 
occur, and the patient is said to have a 
“sick headache”, which is laid to some- 
thing that he has eaten, which can be 
only a contributory cause to this kind 
of a headache. 

Many individuals learn to take a 
quickly acting cathartic, and after it 
has acted, as the headache soon stops, 
they attribute the condition entirely 
to gastro-intestinal disturbance and to 
constipation. While there is no ques- 
tion that benefit occurs from free ac- 
tion of the bowels as well as from 
evacuating the stomach, in relieving 
congestion in the head, constipation is 
not the cause of this kind of headache. 
Headaches from constipation are of the 


Oliver T. Osborne 














dull variety, are more general and are 













































never intense. The same is true of liver J he 
insufficiency headache. to 
The patients who vomit profusely J st 
and have terrible nausea and retching ur 
become very faint, pale and almost §j lin 
pulseless at times. Soon after this con- §f abl 
dition occurs the pain will generally § the 
cease, relaxation of the muscles occur- fa c 
ring, the spasm stopping, and the head § me: 
is relieved. Sometimes, therefore, the 1 
more intense the vomiting the quicker § mig 
the “migraine” is over. How absurd bli 
it is to consider that the stomach con- J ably 
dition had anything to do with the ff ress 
cause of the headache is shown by the § This 
fact that these individuals can, within ff duce 
a short time, sometimes in an hour or ff musc 
two, eat a good meal, enjoy it and re- Mf stops 
tain it. anta 
Those individuals who have eyestrain ff zceta: 
headaches without nausea and vomiting ff aspiri 
can generally keep about all day and into 
fight the headache, and if their glasses MH sold t 
are correct, or if they change glasses Mer fri 
to those that are correct, may even get ff taking 
over the headache while continuing to Mfhis or 
work, more 
Many of those with even a mild form [the he: 
of this headache have cold hands ani fall are 
feet while the headache is in evidence, Many st; 
showing vasomotor spasm. It is quittMMeche, a 
possible that some of these headache MR versons 
occur with some of Raynaud’s syt M0 stop 
drome symptoms. Spasm of  bloot-[¥srain 
vessels may occur as well as the musct® Naty; 
cramp of the eye muscles. a headac 
During or preceding these headaches by 
there is frequently an increased amou'[isufficjen 





of urine passed. The urine may * 
hyperacid, and is generally of low sf 
cific gravity. The surface of the bot 
is often cold at the same time, showitf 
contraction of peripheral bloodvessels 
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The Migraine Syndrome 


Before the onset of the eyestrain 
headache there seems to be a tendency 
to hyperacidity of the system, often 
stomach hyperacidity, and extra-acid 
wine, with probably a lessened alka- 
linity of the blood. Hence it is advis- 
able when premonitory symptoms of 
these headaches are developing to give 
a cathartic and to push alkaline treat- 
ment. 

To repeat, in eyestrain headache or 
migraine there is often spasm of the 
blique muscles of the eye and prob- 


ably frequently a spasm of the blood 


vessels of the and other parts. 


This is the reason that anything that re- 


eye 


juces this spasmodic condition of the 
muscles or bloodvessels improves or 
stops the headache; therefore the ad- 
vantage of coaltar drugs. Antipyrine, 
aetanilid, phenacetin, pyramidon and 
aspirin are the drugs that enter largely 
into all patented medicines that are 
sold to cure headaches. Many a suffer- 
er from headache acquires a habit of 
taking one or more of these drugs, to 
tis or her deteriment, as they are all 
more or less debilitating, all weaken 
the heart, all tend to cause anemia, and 
all are muscle depressants. Of course 
aly strong narcotic will stop the head- 
ache, as morphine or codeine. Some 
bersons have even inhaled chloroform 
0 stop the terrible pain from an eye- 
train headache. 

Nature’s method of terminating such 
aheadache, when not assisted by drugs, 
8 by the profound nausea causing 
uficient muscle relaxation and circu- 
aory depression to relax the spasm 
ii the bloodvessels and muscles that are 
h trouble. Sometimes the headache 
fases_ almost magically, almost in- 
‘antaneously. At other times the pain 


695 


gradually disappears. If nausea and 
vomiting do not occur, a hot foot bath 
to take the blood from the head, or hot 
water bags around the body, or a hot 
water bag directly over an eye may 
cause relaxation sufficient to relieve the 
spasm and stop the headache. Some 
individuals learn to take a large dose 
of alcohol and obtain relaxation of the 
spasm and dilatation of peripheral ves- 
sels, and in this manner get relief. 

Some milder forms of this headache 
last all day until the sun goes down and 
the light is less, and then relaxation 
occurs and the headache ceases. Others 
who do not have vomiting with the at- 
tack have the headache persist until 
after a night’s sleep. Most patients 
during this kind of headache seek a 
dark room and wish perfect quiet, 
hardly desiring anyone to speak to 
them, unless they have serious car- 
diac depression, almost a syncope, when 
they wish assistance. They are even so 
faint, sometimes, that they feel they 
may die. Such prostration and cardiac 
weakness may be helped by large doses 
of alcohol, especially gin, or by black 
coffee, if they are retained. 

Sometimes excruciating pain is 
helped only by a hypodermic of mor- 
Of 
reprehensible, lest a habit be formed; 
but the intensity of the pain and the 
reflex action on the heart, almost to 


phine. course such treatment is 


the point of heart failure, occasionally 
requires such treatment. 

Not infrequently effervescing 
mixture of phenacetin or other coaltar 


an 


drug, or a dose of aspirin, or of a 
coaltar depressant combined with caf- 
feine will help headaches, and many 
patients become addicted to taking bro- 
moseltzer. 








696 Oliver T. Osborne 


Curative treatment of the condition 
means the determination of the exact 
cause, and since the most frequent 
cause is eyestrain, an absolute correc- 
tion of the optic defect, that is correct 
glasses, in correct frames, correctly 
worn will make the headaches infre- 
quent, and in many cases cure the con- 
dition. 

The oculist should ascertain the kind 
of work the individual does, and deter- 
mine what kind of glasses (especially 
when presbyopia is present) should be 
given the person, and whether he shall 
wear the glasses for near work only 
or all the time. All this must be care- 
fully determined. The lenses must be 
perfectly ground, the frames perfectly 
fitted to the face, and if the individual 
has astigmatism probably the glasses 
must be worn constantly. The kind of 
frames is important. They must not be 
such as readily get out of adjustment. 
The patient should be told by both 
oculist and optician and by his physi- 
cian that maladjusted lenses are as bad 
as no lenses at all, or even worse; 


that his glasses must be frequently re- 
adjusted ; that his eyes will change, and 
that in from a few months to a year or 
two, he will probably need a change of 
lenses. 

It is also essential that the patient 
should understand that the oculist’s 
science is not entirely an exact one, and 
that he may not be able to determine 
the correct lenses at first, any more 
than the physician is able to find at the 
first visit the exact treatment advis- 
able for some internal condition. 

In the majority of instances (and it 
should be noted that eyestrain head- 
aches begin during childhood in a large 
number of cases) the headaches will be 
cured by proper glasses. Frequently 
most of the dissociated reflex effects, 
such as indigestion and heart upsets, 
are cured by correct lenses. 

It must not be forgotten, however, 
with the above emphasis upon eye- 
strain, that many headaches are due to 
endocrine gland disturbances, and that 
correction of these insufficiences pre- 
vents the headaches. 





The Trend in Cerebral Localization 


By Leweuiys F. Barker, M.D., 


HERE 


subject in the whole of medicine 


is no more fascinating 


than the study of the activities 
f the human brain. This topic has en 


gaged 


the interests of some of the best 
workers in medicine—anatomists, phys 


clinicians, pathologists, ex 


1ologists, 


es 


perimental workers, psychologists 
ally during the last hundred years 
Really great progress has been mace, 


1 


but, despite the advances, we are stil 


only at the threshold of the knowledge 
of many of the cerebral functions. 
We the 


somewhat 
if 


use term “localization” in 


different ways. Thus, we 


localization of function, we 


think of localization of lesions in cer 


+ 


tan diseases, and, again, we think of 


localization from the clinical standpoin 


{ determining the sites of lesions. 
The spadework in this domain was 


7 


0 
‘ 


~S 


done by the anatomists, who taught 1 


the topography of the surface of the 


ain; later, the histologists worked 


great fiber tracts within the 


the lateral surface of the brain, 


the central sulcus separates the frontal 
trom the parietal lobe, the fissure of 
Sylvius separates both from the tem 
poral lobe. The motor area includes 
+h 


ihe anterior central gyri and the feet 


f remarks made at the General 


the American College of Physi 
ans, Baltimore, March 24, 1931. Illustrated 


antert 


slides. 
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F. \ C P.. Baltimore. Varvland 


f the frontal gyri. Broca’s area for 


motor aphasia lies in the operculum, at 


} 
I 


the posterior part of the third left 


The 
the 


frontal gyrus somesthetic area 


mainly central 


The 


lies In posterior 


auditory center 


the 


primary 


posterior of first 


| part 


the 


Oo 
~ 


temporal gyrus and in transverse 


temporal gyri, with Wernicke’s area 
(word-deafness ) 
The gy 


t for reading and writ 


for sensory aphasia 


just below it rus angularis 1s 


) 
I 


an area importa! 
ing, since lesions there may cause alexia 
and agraphia 

()y 


the medial surface, we remember 
that the lobulus paracentralis is an im- 


portant motor area for the lower ex- 


tremity, that the region of the calcar 


ine fissure is concerned in vision, 


a 
ilateral lesion causing cortical hemi- 
untliatera es1on Causing cortica em! 


that the uncus has to do 


n 


anopsia, and 


with the perception of taste and smell. 


Tactile is usually associated 


agnosia 
with lesions of the middle third of the 
two central gyri, auditory agnosia with 
bilateral lesions of the superior tempo 
ral gyri and optic agnosia with lesions 


of the lateral parts of the occipital 


lobes. Lesions that cause apraxia may 


be either cortical or subcortical 


Meynert did a great service when he 
developed the idea of projection fibers 
as contrasted with association fibers. 


He 


tracts 


showed us how certain long fiber 
run from the cortex downward 


and others from below upward to the 
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cortex and that they are massed to- 
gether in the posterior limb of the in- 
ternal capsule, the descending motor 
projection fibers in the anterior two- 
thirds of this posterior limb and the 
ascending projection fibers 
in the posterior third. Thus, from be- 
fore backward in the internal capsule 
we have the motor fibers for the face, 
head, arm and leg and, behind them in 


sensory 


turn, the fibers for sensation. The pro- 
jection fibers radiate from and to the 
cortex through the corona radiata. 

ten 


During the last great 


progress has been made in the analysis 


years, 


of the functions of the fibers that ex- 
tend between the corpus striatum and 
the midbrain, pons, medulla and spinal 
cord. No small part of this analysis 
has depended upon work done in con- 
nection with epidemic encephalitis and 
its sequels, 

Surgeons who explored the brain in 
the search for tumors were able to lo- 
calize with great accuracy certain points 
whence particular movements of, for 
instance, a thumb, or a single finger, 
can be elicited by electrical stimulation. 

The projection fiber studies of Mey- 
nert were corroborated and greatly ex 
tended by the embryological researches 
of Flechsig of Leipzig, who showed us 
that the projection fiber tracts within 
the brain become myelinated long be- 
fore the association tracts do. By suit- 
able staining, the sequence of the mye- 
linization of the 
mined. Thus, the fibers from the motor 


fibers can be deter 
area of the anterior central gyrus and 
those to the sensory area of the poster- 
ior central 
visual fibers to the occipital lobe and 
for taste and smell to the 
the earliest to be- 


gyrus, together with the 
the fibers 


uncus, are among 


come myelinated. 


Lewellys F. Barker 


Following upon these careful studies 
of the grosser structure of the | 
came a series of minute microscoy 
examinations of the different parts of 
the cerebral cortex. Anyone who stud 


ies modern histological sections of 
cerebral cortex cannot avoid being 
astounded by the complexity of organi- 
zation in each single area. ‘Thus, 
section from the anterior central gyrus, 
the motor area, one sees at least seven 
different layers of pyramidal cells 
different sizes and arrangement. 
Systematic examinations of _ th 
whole cerebral cortex from the stand- 
point of histological makeup have beer 
made and it is possible to divid 
cortex into a host of areas correspor 
ing to the different histological _pic- 
tures presented, though we are 
far as yet from recognizing the fw 
tional significance of the differences. 
Very careful studies have been n 
too, of the blood supply of the human 
cerebral cortex. Personally, I was 
greatly surprised when I found how 
close the meshwork of capillaries 1s, 
and how different the arrangement of 
the capillaries is in different parts. ‘ 
need only examine corrosion specimens 
after injection of the arterioles and 
capillaries in the 
100 times, to 


cortex, magnili¢ 
about realize 

plexity. You can see the main arteriol 
and how they break up into the smal 
meshes of smaller arterioles. On stil 
further magnification of these smal 
vessels, one wonders how there 
room between them for the nerve cel 
and the nerve fibers! The variations! 
the density of this meshwork 
sels probably has something to « 
the distribution of poisons and ot 
teria that are, in certain diseas 


tributed to the brain. It, to some ex 
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tent, determines the localization of cle due to pressure, 


it is often possible 
poisons and of bacteria that enter the to determine the exact position of tu- 
rain through the blood vessels. mors or cysts, that have not given defi- 
Careful studies have been made by nite localizing symptoms, and to re- 
Hugo Spatz at the Institute for Brain) move them. The elimination 


in 


of such 


Research in Munich of the distribution — spac cupying masses is, in some 


of the lesions of epidemic encephalitis. cases, just as important for differential 
ugh the lesions may be widely dis- diagnosis as the discovery 


seminated, the distribution is largely 


the white matter and in the basal 
glia. This can be no accident : some thi thod for the diagnosis of hydro 


must determine the localization arious forms and of 
lesions due to the virus in this 


ts, and absee sses 
(One factor 1n the localization 


in the character of the viru 


lls 


}; a second factor, in all probabil 


v. 


s in the blood vascular supply 
third in varying local disposition 
rve-cells and fibers to the action 
virus or its toxins. inting 
sees great differences in the lo course of the 


if the lesions in different made a 


neties of encephalitis and this may 
1] 


; of the visual 
ustrated by reference to the dis beginning 
in diffuse periaxial encepha 
pyogenic encephalitis, in tuber 
meningo-encephalitis, in tl 
form of epidemic encephalitis, 
‘encephalomyelitic form. You 
that in epidemic encephalitis 
ganglia are particularly prone 
olved in the neighborhood of 
ventricle and the aqued 
recent years, the contribution 
ms to cerebral localizat 
the exploration for tumors and 
ions have been vastly suppl 


the method devised by 


who injected air in 


anterior views. By study 


listortions of the lateral ventri 
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immediately developed, revealed a cyst 
shown in the lateral view of the skull 
as in the posterior part of the right side 
of the brain. 

An antero-posterior roentgenogram 
showed that this cyst was of the size 
of a small orange. The needle had en- 
tered the cyst, but had not gone into 
the ventricle and the cyst did not com- 
municate with the ventricle. Operation 
was proceeded with at once and the 
cyst was easily removed. The patient 
made a quick post-operative recovery 
and left the hospital at the end of three 
weeks. She was still having epileptic 
seizures, but though they may continue 
for a time, it is probable that they will 
disappear entirely later on; at any rate, 
in several similar cases they have done 
so. That was an interesting example 
of the possibilities of Dandy’s enceph- 
alographic method of diagnosis. 

The studies of brain tumor and of 
epilepsy have permitted a charting of 
the brain surface now that is much 
more complete than was ever before 
possible. Our clinical diagnosis of the 
situation of been 
greatly facilitated by such studies. The 


brain lesions has 
results of actual clinicopathologicai ex- 
perience have been far more illumin- 
ating than all speculations regarding 
cerebral localization upon a_ priori 
grounds. 

The psychologists have, in a praise- 
worthy way, tried to help out clinicians, 
but they have often been too visionary. 
You will recall that they have made a 
whole series of diagrams illustrating 
their conceptions of how brain centers 
must be connected with one another, 
and where the association paths be- 
tween them must lie. These diagrama- 


tists went much too far; most of their 
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parallelograms and triangles presented 












in the textbooks are misleading. \W\¢ 
must admit that, at present, the whole 
question of aphasia is still far from 





being satisfactorily answered. Though 





the brain area we are taught to look 





upon as the site of lesions that cause 





sensory aphasia is sometimes involved, 





there are a great many so-called “nega- 





tive’ cases and there are many bizarr 





cases that are difficult of explanation 





Some light seems recently to have 





been thrown upon cerebral localizatior 





by workers in comparative neurologs 





and in experimental physiology. | 





Science, will find a review by 


Karl S. 


upon mass action in cerebral function 


you 
Lashley* of the new work 







with particular reference to the differ 
function 





ence between localized 





decentralized function in the _ bra 
Though each part of the brain has its 


own particular function to serve, it als 






tro 


plays a part, it seems, in mass acti 





in the dynamic action of the brain sur- 





face as a whole. 





If you remove a piece of cerebr 





cortex, you may abolish a certain fu 





tion that belongs to that particular are 





but you also influence certain other net 





vous functions at a distance, and that 





second influence appears to depend ¢ 





rectly, no matter what part of the bra 





surface you excise, upon the amowt! 





of material that you remove from t! 





cortex. It looks, therefore, as thoug 





there were some kind of “dynamic 4 





tion of the brain surface as a whol 





first other centers in. the brat! 


surface itself and, perhaps still mor 


upon 






important, upon the subcortical ¢ 





ters. For example, it is said that? 





*Lashley, K. C.: Mass action in ceredr 
Sci., 1931, Ixxiii, 245-254 








function. 
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ted of a rat to learn and to retain not help but keep in mind the possibili 
We what is learned can be greatly influ y that many areas probably act to- 
vhole enced by removal of any portion of the ther and not in a wholly indifferent 
rrom brain and that the influence exerted way. Multiple groups of cells and mul 
ough will he im exact corres pr mdence to the ti] ] sTOUDS ta lation fibers, work 


mount removed. Learning and reten Ins ogether, might easily influence 


tion, im other words, what we call oul r are 1 h f ‘ id subcorti 


1 1 
LOOK 


“ause 
] | intelligence” seems to be closely re 
nved, = 5 : 4 


| to mass functions of the cort 


It may, however, be found that 


se. comparative neurologists 


psvchologists are calline “‘mass 


“may be group functions of ar 
ciatively connected throughout thi 
cortex. We must wait 
| think of the immensse 
rs and the millions of nery 


he widely distributed cortex, I cat 








THE SEVENTEENTH ANNUAL 
CLINICAL SESSION 

The program for the Annual Meet- 
ing of the American College of Physi- 
cians, which will be held in Montreal 
during the week of February 6, 1933, 
is nearing completion. ‘The meeting 
will take place at the height of Mont- 
real’s winter season. Those who at- 
tended the Minneapolis meeting will re- 
member how well these northern cities 
are prepared for cold weather. With 
well heated buildings and taxicabs, the 
comfort of the guests is assured, and 
those who come from sections of the 
country possessing mild climates need 
have no hesitancy on account of the 
cold. 

The General Meetings will be held in 
the Windsor Hotel, which is the head- 
quarters and the Clinics will be con- 
centrated in a few of the many hospi- 
tals of the city. The local Committee 
on Arrangements is making every ef- 
fort to insure a meeting of highest ex 
cellence. 

The General Program, following up 
the symposium on visceral neurology, 
which was so well presented and so 
enthusiastically received at the San 
Francisco meeting, will go still further 
into the physiologic aspects of medi- 
cine. There will be several papers deal- 
ing with the chemical and physical con- 
stitution, and their relationship to 
health and diseases. In a symposium 
on endocrinology the hormones from 
the placenta, adrenal cortex, ovary, an- 
terior pituitary lobe and pancreas will be 
discussed by men who engaged in the 


original work which resulted in their 
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discovery. The relationship of the veg- 
etative nervous system to disease in 
general, will be stressed and the influ- 
ence of the emotions in altering physio 
logic reactions will be emphasized. The 
program will thus stress pathologi 
physiology, the most alluring field of 
medical study today; and the field 
which must be thoroughly explored bi 
fore we can understand how diseas 
affects the individual. These studies 
emphasize the fact that “there is a 
patient who has the disease as well as 
a disease that has the patient”’. 
Neurology and_ pediatrics, wl 
have been somewhat neglected 
cent programs, will be represent 
several papers. Diseases of the 
and blood vessels, which are of suc! 
great interest to physicians, bot! 
their practice and from a_ pet 
standpoint, will be presented fro 


1 


many angles. Diseases of the chest, 1 


cluding tuberculous and = nontuberc 
lous affections, will receive due att 
tion. The latest work on pern 
anemia will be presented alon 
several other papers on diseases 
blood. There will be a discussio1 
the role of desensitization in_ the 
covery from infectious diseases, 
many papers dealing with subjects 
general interest to internists. 

The Clinical Program will be 
presenting 


highest standard, 


problems of research and deny 


ing the high type of clinical teaching 
for which Montreal is so well known 

(Francis M. Porrencer, M.D 
President, .\merican College of Phy 


icians. ) 
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GASTRIC PHYSIOLOGY AND 
CLINICAL MEDICINE 

In recent years medical literature has 
heen rich with reports of studies of the 
gastric secretion, dealing with the phys- 
iological as well as with the clinical 
riewpoint. These studies have not been 
confined to the diseases of the stomach 
but have included many diseases in 
which the stomach had not been rec- 
ognized previously as playing such an 
important part. The diagnostic survey 
f any severe anemia of obscure nature 
has come to demand a study of the gas- 
tric Juice. In any chronic gall bladder 


intestinal disorder the secretory 
and motor response of the stomach has 
become of interest in the light of new 
r observations. These researches serve 
s excellent examples of the correlated 
application of physiology, chemistry 
| clinical medicine ; indeed, such cor 
ion has been in a large measure 
onsible for many of the accomp 


ents of modern clinical investiga 


Symptoms, especially in chronic dis 
ase, are expressions of disturbed func 
tion. The gastro-intestinal tract is re 
sponsive in the production of symptoms 
types of disease; the lesion 

in the gastro-intestinal tract 

it may be located quite remote 
segment of the gastro-intesti 

ct portraving the symptom 

there is organic 


not any 


demonstrable; the gastro-in- 


symptoms are merely so 
inifestations of a nervous sys- 
der emotional stress and strain, 

balanced or particularly re 
nervous system. In some pa 
he nervous system may receive 
the 


; It may be as poorly equipped 


idcast faintest possible 


enjoyable program of life as 
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the radio that can not tune out the un- 
desirable broadcast. The clinician must 
be alert and skillful, and frequently he 
must use the utmost ingenuity to differ- 
entiate the purely functional condition 
from the organic disease which may be 
manifest by the same symptom com 
plex. Investigations of physiologic 
function should light the path to a 
more comprehensive understanding of 
such clinical problems. 

secretion has 


The study of gastric 


periods of popularity and en 


enjpoved | 


thusiasm for its use in diagnosis. 


Through the publications of the last 


few vears one can sense the tendency 


to interpret function rather than to di 
Lenosis. by The ad 
use 


YAastric analyses, 


of histamine into clinical 


brought torth new methods and revival 
old methods with critical com 
each. It 
that 


ot the 


f the value of has 


shown bevond a doubt his 


powerful stimulant of hy 


drochloric acid secretion by the gastric 


mucosa. The method of Bloomfield 


nd Polland has provided gastric juice 


nearly in the original sta 


it i< | ossible to Oo 


ig Ol saliva, 


ion, or duodenal regurgitation ). 


work of Bloomfield and his 


extensive 


associates, and of many others, has 


aemonstrate what may be expected of 


the gastric mucosa under the influence 


of histamine injected subcutaneously, 


Many publications have contributed a 


vast accumulation of figures. Up to the 


present time it has been very difhcult 


to arrive at any definite conclusions on 


how to use this information clinically. 


The range of normal seems to be so 


that one does not know where 


great 


pathologic response begins. By some, 


histamine has been considered the most 


powerful gastric stimulant for free 
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acidity. Evidence against this is avail- strated an inactivating substance whi 
able in the work of Comfort and Os- they called histaminase.* It is interest- 
ing that histamine was not found in the 






terberg? in which they say “histamine 
gastric mucosa while a large amount 





failed to cause a secretion of free hy- 





was found in the mucosa of the small 






drochloric acid in one case in which the 
Ewald meal did cause such secretion; and large intestines. The fate of 
free hydro- tamine in the body is a questior 






it produced secretion of 





great interest and possibly of consid- 





chloric acid of a concentration less than 
that evoked by the Ewald meal in two | erable physiologic importance. 
With these recent contributions « 





other cases, and it produced concen- 






tration only equal to or within ten cerning the gastric physiology we hav 
points of that evoked by the Ewald = much information that we do not as yet 





know how to use, therefore we should 






stimulus in fourteen cases” 
If a tairly uniform response to a be cautious in any dogmatic appli 


tion in clinical medicine. More d 







given dose of histamine in the same in- 


dividual at different times could be has been thrown on the diagnos 





demonstrated, the method of Bloom- ue of a single gastric analysis by 


field and Polland would offer some pos- 





method, but, also it 1s demonstrated 





that in certain instances a single gas- 





sibility of a quantative determination of 





tric analysis may furnish extremel 






hydrochloric acid excretion inasmuch 
valuable information when forming 





as practically all of the secretion over a 


given period of time is obtained by _ link in the diagnostic chain. More ade 






quate quantities of human gastric juice 





continuous aspiration. This would pro- 
vide a functional test which could be are now available for the study of its 
known and unknown constituents 






used in an effort to get some measur- 
for the 


able observation in the follow up of information is being provided ror tn 
more comprehensive understanding 





chronic gastric cases. As yet there is 
insufficient evidence to show that there the relationship of the stomach to th 
body as a whole. 






is always a constancy of response of 





volume and of hydrochloric acid secre- ‘ eee 
: (Contributed editorial by ( HHARLES 






tion to a given amount of histamine in ‘ , \ 
§ .. Brown, M.D., FLA.C.P., Ann Ar- 


bil 







the same individual. fe Sia * 
Or, .S11¢ al. 







Best* and his associates have found ss ie 
1BLoomMFIELD, A. L., and PoitiAanp, W. $ 


The diagnostic value of studies gas 





histamine in considerable quantity in 









many organs, the greatest amounts be- 

- fen ; tric secretion. Jr. Am. Med. Ass 
ing in the liver, lungs and = gastro- 1929. xcii. 1508. 

intestinal tract. Ivy' and his co-work- ee ee ee 
ers have isolated histamine in crys- Csctite ancestion otter elie 
talline form from the pyloric mu- histamine in presence o1 various t 






and duodenal lesions, 





cosa of the hog. The presence of his- gastric 
Med. Assoc., 1931, xevii, 1141 






tamine in so many fresh normal tissues 





‘Best, C. H., and McHenry, fF. 


has suggested the possibility of its be- 
inactivation of histamine, Jr. P 









ing of physiologic importance, but the k 
sae Ixx, 349. 
presence of much more than a lethal . — 1p 
a aa ; ‘ , ‘Sacks, J.; Ivy, A. C.; BurcEss, J. ! 
dose of histamine in the body points to Vanpo.aH, J. E.: Isolation of | 
an efficient means of elimination or 1n- from pyloric mucosa, Proc. > x 






1930-31, xxv 4] 





activation. Best and McHenry demon- Biol. and Med., 


\f 


).. and 

Cancer, 
pap 

Is ot 


Inte 


stine admitted 


Cle Ve land, 


Burton CLark, Jr., M 
1932. XVI, 933 970) 


r are reported t 


In the tei Veal 


104 CasCS OF pre ved Carcil 
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Maximum incidence oj care 
1S lt cur tl t 
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Retrobulbarneuritis durch Apiolvergiftung 
[Retrobulbar Neuritis in the Course of 
“Aptol” Poisoning]. By Dr. ALEXANDER 
JuHAsSz-SCHAFFER. (Klin. Wochenschr., 
1932, xi, 1232.) 

Through reports from Holland, Germany, 
and Jugoslavia [also South America: Editor] 
a new form of poisoning, “Apiol” poisoning, 
has been made known. There is a great 
similarity in the clinical course of the re- 
ported cases. Weakness and pain in the ex- 
tremities, particularly the lower, are followed 
by varying degrees of paralysis of the in- 
The motor portions of the 
peripheral affected. 
The lack of sensory changes is a point of 
differential significance in ruling out other 
forms of polyneuritis. To the case forming 


volved region. 


nerves are selectively 


the basis of this report special interest at- 
taches since in this patient there developed 
an acute unilateral retrobulbar neuritis with 
exophthalmos and limitation of adduction. 
“Apiol” has a wide reputation 
laiety in Europe as an effective and readily 


among the 


obtained abortifacient and it is usually for 
this purpose that it has been taken in the 
cases in which poisoning has resulted. Toxic 
effects apparently depend upon the triortho- 
[Note identity in 
with 


cresyl phosphate present. 
clinical and etiological 
“jake” poisoning in this country: Editor.] 
The sale of “Apiol” should be restricted or 


course agent 


prohibited. 


Is the Incease of Cancer Real or Apparent? 
By Mance Tuurtow Mackin, M.D. 
(The Am. Jr. of Cancer, 1932, xvi, 1193- 
1205.) 

“Cancer is increasing, and it is increasing 
particularly in the age group over sixty. The 
reason for its increase is not that it is oc 
curing at progressively younger ages, or at- 
tacking larger percentages of the younger 
population. Despite its increase, deaths are 
fewer from all causes than they were. We 
have won more ground from the ravages of 
infectious disease than we have lost to those 
disorders which are dependent upon inherent 
qualities in the chemical and physical makeup 
of the individuals. Cancer is increasing be- 
cause, by preventive methods, there has been 
created a larger population to grow old; and 
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having grown old, they are kept from dying 


of those ills from which they formerly 


suffered. With each increase in the warfare 
against preventable diseases, there will be 
an increase in the ravages from cancer, for 
with each victory is created a greater avail- 
able population to die from that disease. 
“These conclusions are based upon the sta 
tistics of Canada. There is strong ground for 
believing that a similar analysis of the sta 
any other country would lead t 
It is true that ther 


tistics of 
the same conclusions. 
may be racial differences in immunity t 
cancer, but the conclusion here reached wil! 
probably prove universal; namely, that ex 
cellent public health measures and high can 
cer rates are inseparable, at least for the 
present. Those who point to the low cancer 
rates existing among primitive peoples, and 
who state that cancer is a disease of moder: 
civilization, neglect to call attention to th 
fact that 
triumph of modern civilization.” 


preventive medicine is itself a 


The Experimental Intravenous Administra- 
tion of Colloidal Thorium Dioxide. B 
DupLrty A. Irwin, M.B. (Canada Med 
Assoc. Jr., 1932, xxvii, 130-135.) 

A 25 per cent colloidal solution of thorium 
dioxide (“Thorotrast”) when injected intra 
venously into rabbits was found to circulate 
for about five minutes in the colloidal st 
The flocculated pat 
} 


and then to flocculate. 
ticles were engulfed, for the most part, by 


the reticulo-endothelium of the liver, spleen, 


other lymphoid tissues, and bone marrow, 
and by parenchymatous cells of the liver 
Thus fixed in a finely divided state, t! 


thorium dioxide in the liver and spleen 
duced a shadow permitting the visualization 


of these organs. The shadow cast by bon tl 
marrow was obscured by the covering 
With large doses the lymphatic glands could m 


The presence of thor 


be visualized. 


oxide was innocuous in the tissues al 
untoward reactions were observed following 
doses up to 5 c.c. per kilogram, during 4 

a al VV 
T Mi AY) 


period of four months. During this p: 
there was no evidence of the eliminat 
the stored thorium dioxide from the spleen 


bone marrow, or lymph nodes. In th 
however, the thorium dioxide gradua 





Ing 
rly 
art 
ve 
for 
I 
uil- 
sta 
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cumulated in the Kuppfer cells, which wer: 
believed to form emboli in the pulmonary 
capillaries, thus permitting this portion of 
the thorium compound to be eliminated in 


the bronchial mucus. 


\ 


Renal Glycosuria. By ALEXANDER MARBLE, 


M.D. (Am. Jr. Med. Sci., 1932, clxxxiii, 


Certain standards are set up which consti- 


+) 


ite a definition of “typical” renal glycosuria 
Glycosuria without hyperglycemia must be 
present and sugar should be found in every 
specimen of urine examined, whether voided 
fter fasting or after a full meal. The fast 
ing blood sugar value (venous) should not 
reach nor exceed 0.12 gm. per 100 c.c.; n 


{ter a meal should the value reach or excee 


0.17 gm. per 100 c.c. Glycosuria should be 
largely independent of diet and the level of 
blood sugar should be influenced only slight 
ly by the ingestion of food. The symptom 
atology characteristic of diabetes mellitus 
should be absent. The sugar found in the 
vuld be pr yved to be dextrose. No 
progression toward diabetes mellitus should 


be evident during at least three vear of ob 


servation. A critical analysis of 9,000 con- 
secutive cases of glycosuria revealed only 15 


which met the above tests and which could 
therefore be considered true examples ot 
renal glycosuria. No evidence of nephritis 
was found in any of these 15 patients. A 
history of glycosuria in relatives was ob- 


tained in 11. Because of the great rarity of 
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{n Introduction 
/ wledge. By Dr. Henry E. S 
Professor at the University of | 
Zig Introduction by Dr. Witntam H 
Wetcu, Professor of the History of Me 
The Johns Hopkins Universit 
nslated by Marcaret Garr Bolse. x 
340 pages. 1932. W. W. Norton & Con 
pany, Inc., New York. Price, $4.00 
This English version of Sigerist’s “] 
ng in die Medizin” appears at a most 
propriate time, for it has been announ 
that its distinguished author, who former] 
‘ceeded Sudhoff in Liepzig, has accept 
e chair of the history of medicine in TI 
Johns Hopkins University upon the retiré 
ment Dr. Welch. This book presents tl 
histor ft medicine with a new breadth 
by a new method. Under sever 
visions—Man, Sick Man, The Signs 
D isc, Dise ise, 


Medical Ai 


ed all of that mass of intimate knowledg: 


Disease, Causes o 


l, and The Physician—is present 


every man intrinsically craves in ri 
the relationship between the huma1 


sans! and disease processes This be 0k 18 


for t cia t is alse the telligent 
i i most of all is it for the medical 
student in the early da f his course. For 
him it is an exper e in orlentation in h 
chose field l'} ighout, the exposition of 
the k1 Wi ( tl present 1s ef ched b 
bundant es to the past. Dr. Welch 
vrites in the foreword 
~ n] stra t vard and ¢ id 
, ‘ , ties is the 1 all 
xpositio1 that ter t cannot fail 
of js” irvey presented ‘ 
} k lat t nN i practice ( 
CX t1 ] \ ( thie structure 1 l 
nctions tl man bod n healtl and 
] n S r t | ] ces ‘ ep cl il 
disc \ id) inceme! k1 w le e |} 
observatior 1 experiment, of doctrines 
held at different times of th rigin and 
nature secast of the attitude rt society 
in different ages and countries toward the 
ick man, of the ideals of the physician and 
their relation to existing social and cultural 


different countries and periods, 
of the influencs f religion and of sports 


upon the development of hygiene, and of the 





708 


position of medicine in relation to the life 
and work of the individual and of society.” 


The Failing Heart of Middle Life. By 
ALBERT S. HyMAN, A.B., M.D., F.A.C.P., 
Cardiologist, Beth David Manhattan 
General Hospitals; Attending Physician 
and Cardiologist, Hospital for the Aged; 


and 


Consulting Cardiologist, Haarlem Day 
Nursery; Chief Cardiac Clinics, Beth 
David and Manhattan General Dispen- 


Director, Witkin Foundation for 
the Study and Prevention of Heart Dis- 
New York, N. Y.; and Aaron E 
ParsonneEt, M.D., C.M., F.A.C.P., At- 
tending Physician and Cardiologist, New- 
ark Beth Israel Hospital; Medical Direc- 
tor Home Aged; Fellow, Witkin 
Foundation for the Study and Prevention 
of Heart Disease, Newark, N. J.; 
Preface by Davin RiksmMaAn, M.D., Sc.D., 
ft ee gi Clinical 
University of Pennsylvania 
Medicine, Philadelphia, 
+ 538 pages, 160 illustrations and 4 plates. 
F. A. Davis Company, Philadelphia, 1932. 
Price, $5.00 net. 


saries; 


ease, 


for the 


with a 


Medicine, 


School of 


Pre fesse ir of 


Pennsylvania. xx 


The body of this book is divided into six 
parts, each containing a number of chapters 
Part I deals 


with the coronary arterial system in health 


pertaining to its subject matter. 


and disease. There is first a brief summary 
of the blood supply of the heart and then a 
discussion of the histological structure of 
the coronary arteries and of the physiologic 
This 


scler )S1S 


changes through which they pass. 


leads to the subject of coronary 


with its clinical and pathological aspects. 
The final chapters deal with the various in 
flammatory lesions of the coronary arteries 
and the causes and effects of coronary throm- 
Part il title “The Myo- 


cardosis Syndrome” and begins with a dis- 


bosis. bears the 


cussion of those lesions of the heart muscle 
which may properly be termed myocarditis. 
This leads to the condition which the authors 
prefer to call myocardosis in contrast to true 
myocardial inflammation. During the course 
of the discussion the symptoms, mechanism 
of development, pathology, and the difficulties 


Part III 


of early diagnosis are emphasized. 


Reviews 


is concerned with coronary thrombosis and 


occlusion. The symptoms of acute coronary 


thrombosis are described in detail and the 
important points in differential diagnosis ar¢ 
Special chapters are devoted to 


blood 
Other 


brought out. 
shock and 


disease. 


changes in tl 


chapters deal 


pressure 
with 
thrombosis and the 
The 
chapters 
IV tl 


is given a detailed description of the electr 


sequelae of coronary 
discussio1 


companying physical signs. 
close by 


Part 


is then brought to a 


prognosis and treatment. In 


cardiographic findings in the various st 


oft degenerative heart disease. Over eight 


well-chosen electrocardiograms 


are 2ivel 
supplement and make clear the text. Part \ 
| 


deals with angina pectoris, discussing 


mechanism of the pain production, the 
diac nerve supply and the symptoms 
anginal syndrome. Various theories of eti ) 


ology are given as are also the imm« 


and secondary 


predisposing factors, 1ncl 
alcohol and « 


f angina pectoris to associated 


ing the effects of tobacco, 


The relation « 
points of diff 


disease conditions and the 


from cy 


Finally an 


of this disease, 


entiation ronary thrombosis are em I 


phasized. excellent presentat 


of the treatment including ‘ 


such recent advances as surgical procedures f 


and the use of tissue extracts, is given. Part 


VI is devoted to the medicolegal aspects ti 
sudden death from heart disease and 

clear, concise manner cites appropriate cases P 
to illustrate the points made. This is a well 


written and interesting book which covet 


subject adequately. Numerous brief case pi 
tories are included and these add to interest 2 
and clarity. At the end there is a | Se 
ography of 1250 references rendering cot 
plete a work which will be particu 
helpful to the general practitioner who has T) 
found it difficult to keep up with rec¢ 
advances in cardiology. 
B. M. H 
Diseases of the Kidney. By W. G 
Bat, F.R.C.S. (Eng.), Surgeon to 5 
Bartholomew's Hospital, London; a! ( 
GEOFFREY Evans, M.D. (Cantab FI 
C.P. (Lond.), Physician with Charge ‘ 4 
Out Patients, St. Bartholomew's Hospita I 
London. 424 pages, 8 colored plates, 139 col 
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and text-figures. P. Blakiston’s Son & Co., means of the cardiotachometer. an electro 
nary Inc., Philadelphia, 1932. Price, $7.50 magnetic device activated by the action cur- 
the Girling and Ball have endeavored to give rents of the heart. The studies concern healthy 
ar an account of kidney disease from the view- subjects under conditions of average activi 
d to points of a physician and of a surgeon work-_ ties, patients during anesthesia and opera- 
tl ing in close collaboration. The field to be tion, and patients under observation for cat 
t covered is therefore very broad and herein diac disability. To the physician accustomed 
a lies the value of this book. It presents the to place considerable weight on the pulse 
5S101 whole clinical area of pathological conditions rate, 1t must come as something of a shock 
s of the kidney within a single cover. The first to learn how widely the healthy pulse rate 
ther three chapters are devoted to the embryology, varies under normal conditions even aside 
ctro- anatomy and physiology of the kidney, to a trom the well known changes of rate in 
tages general review of the signs and symptoms duced by physical and emotional stimuli 
lent of kidney disease and to the technic of ex Valuable clinical information is afforded by 
amination. Then the various groups of the author’s studies on subjects during sleep 
rt | renal lesions are considered. Bright's dis and during anesthesia. The uniform reduc 
the ease seems to have been put all too severe] tion in rate during sleep offers a therapeu- 
its place” for it, including amyloid dis tic approach in the management of various 
t ease, is granted but some 74 of the total of | cardia bilities. The acceleration noted 
over 400 pages. Here the old terminology is during unskillfully administered anesthetics 
followed except for the addition of a sectior should be unexpected only to the thoughtless 
clud on nephrosis. To many American readers The absence of a significant correlation be- 
this terminology will be highly confusing tween body habitus and cardiac rate is sur 
ted For instance, Acute Interstitial Nephritis is prising. The value of this observation is les 
itter- found to refer to the kidney lesions of py sened somewhat by the fact that the mor 
em mia with multiple visceral abscesses, whil phologic constitutional type was determined 
At1O! in this country this term is generally accept by subjective judgment rather than actual 
ling ed as designating the diffuse intertubular in- measurement. This information would have 
flammatory process typified by postscarlatinal been more valuable had the individual ages 
Part nephritis. This is the least satisfactory sec- been tabulated in each group he experi- 
ts tion of the book. On the whole, it is clear ments are evidently carefully conducted and 
ut and accurate in its statements, and thi the results are recorded with an eve to detail. 
_—- typography and illustrations are excellent This monograph is well written and carries 
vell lanv « f the latter are trom gross specimens witl it a usetul and extensive bibli graphy 
rs tl in the Museum of St. Bartholomew's Hos It should be available to every worker in 
e hs pital and are very well chosen. This book terested in the fields of cardiology and of 
terest can be recommended especially for its pr¢ metabolism H. G 
sentation of those renal conditions which are 
t surgical as well as medical import Practical Treatment of Skin Diseases with 
ir] vy if IKeteres to Technique By Ep- d 
The Heart Rate. By Ernest P. Boas, M.D., WARD AHLSWEDE, M.D., formerly Assistant 
ent \ssociate Physician, Mt. Sinai Hospital, Physician, University Skin Department, 
New York City; and Ernst F. Gotp- Direction of Prof. Unna, Eppendorf Hos 
H sCcHMIpT, Ph.D., Research Fellow (1930 pital, Hamburg; Assistant Physician, Clin 
31), Department of Surgery in the Yak ic and Research Laboratory, Direction of 
University School of Medicine. xi + 166 Prof. Unna, Hamburg; Assistant Physi 
et pages, 68 illustrations, numerous tables cian, Institute of Physical Therapy, Di- 
Charles C. Thomas, Springfield, Illinois, rection of O. Ahlswede, M.D., Hamburg 
I. and Baltimore, Maryland; 1932. Price, xxvi + 770 pages, 77 illustrations. Paul 
$3.50 postpaid, 5. H veber, In . New York, 1932 Price, 
prs In this monograph are presented the data $12.00 
3, Is collected during a study of the heart rate by This work differs from all others in the 








710 


field of dermatology. It is primarily and al- 
most exclusively concerned with therapy. It 
not only states clearly what can and should 
be done for lesions of the skin, but also gives 
a concise presentation of the technical pro- 
cedures involved. Naturally, the practices of 
the Unna school are most fully represented, 
fair consideration 
In almost all 


but there seems to be a 
of the work of others as well. 
instances, a sound understanding of the un- 
derlying pathology is evident in the brief 
characterizations of the various affections. 
However, mycosis fumgoides is said to be of 
unknown etiology and there is no suggestion 
of the view so generally held in this country 
that it is a neoplasm of the lymphoblastoma 
group. 
gard is more than offset, however, by the 
italicized statement that pigmented nevi are 
with complete ex- 


Any disappointment felt in this re- 


best removed surgically 
cision out of the healthy surrounding tissues 
and that local treatment of these growths 
should be avoided, particularly caustics, car- 
bon dioxide snow, and irradiation. To this 
emphatic pronouncement from a dematolo- 
gist, pathologists will give their full appro- 
val. This work, with its highly practical ar- 
rangement, should prove to be of very great 


value. 


Recent Advances in Pathology. By G&orFF- 
REY Haprrenp, M.D., F.R.C.P. (Lond.), 
Professor of Pathology in the University 
of London, Pathologist to the Royal Free 
Hospital ; and Lawrence P. Garrop, M.A., 
M.B., B.Ch. (Camb.), F.R.C.P. (Lond.). 
Bacteriologist and Lecturer in Bacteriology, 
late Demonstrator of Pathology, St. Bar- 

tholomew’s Hospital. x + 392 pages, 67 

Blakiston’s & Co., 


Price, $3.50 net. 


illustrations. P. Son 


Inc., Philadelphia, 1932. 
This is a worthwhile member of the Recent 
Advances Series. While 


many forward-look- 


ing investigations are not mentioned and 


could not have received extensive treatment 
anyway, in general the topics presented have 
chosen. Four chapters deal with 


been well 


Reviews 


Neoplasia as might be expected. The 
Reticulo-Endothelial System has its chapter, 
and two are devoted to the Cardio-Vascular 
System and two to Bright’s Disease. The 
discussion of advances in knowledge of neo- 
plasms is especially well written, while « 

tain other chapters suffer by comparison. 
The section on Primary Cancer of the Lung 
is already out-of-date by from three to fiv 
years, and the same may be said of the sub- 
ject matter dealing with the thyroid. The 
isolation of thyroxin in 1915 is scarcely a 
‘recent should the 
Marine and Manby in 1916 be referred to as 
Nevertheless, this book will 
those 


advance’, nor work 


a recent study. 
whose 





prove a useful aid to 
textbooks in pathology do not include Asbes- 


tosis, Nephrosis, and Oligodendroglioma 


l.a Distomatosis Hepatica en Cul 
Distomatosis in Cuba]. By Dr. Pepro 
RoGELIO AR 


> 
f 
J 


Kourt and Dr. 
illustrations. 
Neptuno 115, Ha- 


pages, numerous 
tributed by the authors, 
vana, Cuba. 

This monograph is made up of reprinted 
“Vida Neuva” 


The first section gives a 


articles from 
added 
detailed 


hepatic 


material. 


account of two human caste 


distomatosis produced by 


hepatica, In the second the occurren 


this condition in Cuba is surveyed and 


+r 


ment is discussed, while in the third the spe- 


cific action of emetine is emphasized 


Vethodenlehre di r therape TEaRY hie } 
S1t¢ hung [ Veth if rf 1 ii The rape 
vestigation]. Von Paut Martini, Pr 


fessor der Medizin, Direktor der m 


ischen Klinik der Universitat B 
pages, 9 illustrations. Verlag \ 
Springer, Berlin, 1932. Price, 


RM. $4.50. 
This monograph presents a_ phi 
introduction to the theory of therapeut 


n 


vestigation. Emphasis is placed upor 


matical analysis of apparent results 


ment and their evalutior 
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The plan of assembling a library of all an Valzah, Madison, Wis. 


ks published by members of the Ameri The following additional physicians, not 
College of Physicians was initiated about ws f th ‘ollege, are also contribu 
years ago. Although much progress ha 
made through the receipt of gifts « 


from members, there are a number 
vers who have not yet contributed books 
which they are authors. This library will 
a growing interest and value as years lobar Reimann, 
for it is intended to be a memorial of Russell M. Wilder, 
r members. \\ 


4 1 


most recent contribution to 
has been made by Dr. John H. Musser 
w), New Orleans, La., editor of a new 
entitled “Internal Medicine i 
ind Practice”, published 
higer, Philadelphia (1932). The bo 
1316 pages, consisting of twent 
rs ach chapter contributed by 
individual, holding 
nt in a medical school and 
particular interest in, at 
subject of which he 
twenty-sever 
yhysicians who are Fell 
College of Physicians 
jarr, St. Louis 
Bloomfield, San Francis« 
Brown, Rochester, Min 


i 


Cooke, Ne 
s F. Craig, New 
A. Kinsella, St 
| 


rd B. Krumbhaar, 


Ivan Lemann, New Orleans 
m Sharp McCann, Rochester 
H. Means, Boston 
Alex. Miller, Nev 

Musser, Nev 
Perry Pepper, 


C. Pincoffs, Baltim 


\ Strecker, Philad Iphia 
Sturgis, Ann Arbor 
Preston Svydensticker, Augusta 


vy, Philadelphia 
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Dr. Albert F. R. Andresen (Fellow), 
Brooklyn; Dr. Henry L. Bockus (Fellow), 
Philadelphia, and Dr. George B. Eusterman 
(Fellow), Rochester, Minn., are Vice-Chair- 
man, Secretary and member of the Execu- 
tive Committee, respectively, of the Section 
on Gastro-enterology and Proctology of the 


American Medical Association. 


Dr. William S. Hubbard (Fellow), Chief 
of the Medical Service, St. John’s Hospital, 
Brooklyn, has retired (age limit) to the 
emeritus rank. 

Dr. Irving Gray (Fellow), Brooklyn, is 
Chairman of the Scientific Section of the 
Second District Branch of the New York 
State Medical Society. 


Dr. J. Burns Amberson (Fellow), New 
York City, attended the International Union 
Meeting at The Hague during September. 

Dr. Henry C. Sweany (Fellow), Chicago, 
has been elected President of the Mississippi 
Valley Sanatorium Association. 

Dr. Ernest S. Mariette (Fellow), Oak 
Terrace, Minn., has been elected President 
of the Mississippi Valley Conference on Tu- 
berculosis. 

Dr. Gerald B. Webb (Fellow), Colorado 
Springs, has been named President-Elect 
of the Colorado State Medical Society. 


Under the Presidency of Dr. L. J. Moor- 
man (Fellow), Oklahoma City, the Southern 
Medical Association held its annual meeting 
in Birmingham, Ala., November 16 to 18. 


The sixty-ninth session of the Homeopa- 
thic Medical Society of the State of Penn- 
sylvania was held at Sky Top Lodge, Mon- 
roe County, Pa., September 27, 28 and 29. 
The following members participated as in- 
dicated : 

Dr. Carl V. Vischer (Fellow), Philadel- 
phia, acted as Chairman of the Bureau of 
Clinical Medicine ; 

Dr. Donald R. Ferguson (Fellow), Phila- 
delphia, presented a paper on “The Applica- 


tion of an Isopathic Treatment to a Case of 
Sulpharsphenamine Poisoning as 
mended by Richter” ; 

Dr. E. Roland Snader, Jr. (Fellow), Phil- 
adelphia, presented a paper on “Unusual 
laboratory Findings in Diabetes Mellitus” 

Dr. Ralph Bernstein (Fellow), Philadel- 
phia, presented a paper on “Dermatologic 
Aphorisms” ; 

Dr. Carl V. Vischer (Fellow) and Dr, 
Lowell L. Lane (Associate), both of Phila- 
delphia, presented a paper on “A Clinical 
Consideration of the Paroxysmal Tachycar- 
dias” ; 

Dr. G. Harlan Wells (Fellow), Phi 
phia, discussed a paper by Dr. Clarence Bart 
lett, “Fallacies and Traditions in Medicine” 

Dr. Dunne W. Kirby (Associate), Phila- 
delphia, discussed the paper mentioned above 
by Dr. Ferguson; 

Dr. Grant O. Favorite (Associate), Phil- 
adelphia, presented a paper on “Infectiou 
Mononucleosis—Case Report” ; 

Dr. Samuel W. Sappington (Fellow) and 
Dr. Grant O. Favorite (Associate), both « 
Philadelphia, had charge of the Scientific Ex- 
hibits: A—Heart Pathology ; B—Tumors of 
the Large Intestine; 

Dr. William Devitt (Fellow), Allenwood, 
Pa., was the guest speaker of the Bureau of 
Clinical Medicine. 


] 


Dr. Frank N. Allan (Fellow), who has 
been Associate in Medicine at the Mayo 
Clinic, Rochester, Minn., and Instructor 
Medicine at the University of Minnesota 
(Mayo Foundaticn), has resigned to accept 
a position with the Lahey Clinic, Boston 
Mass. 


Dr. Egerton Crispin (Fellow), Los An- 
geles, Calif., President of the Resident and 
Ex-Resident’s Association of the Mayo Clinic 
and the Mayo Foundation, delivered the pre- 
sidential address at the annual meeting, Uc 
tober 13, 14 and 15, at Rochester, Minn., 0! 
“Changing Phases in Medicine”. 


Dr. William C. 
San Francisco, addressed the annual meeting 
of the California Health Officers Association 


V oorsanger ( Fellow), 





noid 
D 
Clin 
Thy 
D 
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at San Diego, September 26, on “Trends in 
the Control of Tuberculosis”; and on Oc 
tober 11 spoke before the monthly meeting ot 
the Santa “Pul 
Conditions Diagnosed as 


Cruz Medical Society on 


monary Wrongly 


Tuberculosis”. 


Dr. k. J. G. Beardsley (Fellow), Philadel 
phia, addressed “The Porch Club” of River- 
ton, N. J., October 4, on “The Search for 
Health and Happiness as a Physician Views 
i. 

Dr. Beardsley was a guest speaker of thx 
West Jersey Homeopathic Medical Society 
at its meeting at the Tavestock Country 
Club, Haddonfield, N. J., October 14, his 
subject being “Complete Routine 
Examinations vs. Intuitive Diagnoses”. 


Physical 


The Inter-State Medical 
Association of North America held its annual 
October 24-28, 
Presidency of Dr. Arthur D. 
The following Fellows 


Postgraduate 
Assembly at Indianapolis, 
under the 
Bevan, of Chicago. 
of the College contributed to the program as 
indicated : 

Dr. O. H. Perry Pepper, Philadelphia— 
Diagnostic Clinic and “Comments on _ the 
Group of Diseases Attributed to Filterabk 
Viruses” ; 

Dr. Elsworth S. Smith, St. Louis 
nostic Clinic and “Prognosis and Treatment 
of Ambulatory Cases Presenting the Angi 


Diae 


noid Syndrome” ; 

Dr. David P. Barr, St. Louis—Diagnostic 
Clinic and “The Effects of Diseases of the 
Thyroid Gland on the Heart”; 

Dr. Lewellys F. Barker, Baltimore, Md 
—Diagnostic Clinic and “The Senile Pa- 
tient” ; 

Dr. Warfield T. Longcope, 
Diagnostic Clinic and “Constipation” ; 

Dr. Cyrus C. Sturgis, Ann Arbor, Mich. 
Diagnostic Clinic and “Pernicious Anemia” : 

Dr. W. McKim Marriott, St. Louis—Diag- 
nostic Clinic (Pediatrics) and “Poliomyeli 
tis”; 

Dr. Charles A. Elliott, Chicago—Diagnos 
tic Clinic and “The Leukemias—Their Sig- 
nificance and Their Treatment”; 

Dr. Emanuel Libman, New York City— 


Baltimore 
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Diagnostic Clinic and “Immediate and Ulti- 
mate Prognosis in Cardiac Disease” ; 

Dr. Henry A. Christian, Boston—Diagnos 
Action ot 


tic Clinic and “Pharmacological 
Digitalis” ; 
Dr. Elliott 
Clinic and “The 
betic Child” ; 
Dr. Harlow 
Clinic and 


Boston—Diagnostic 


Status of the Dia 


P. Joslin, 


Present 


\ ork 


Hyperten 


Brooks, New City 


Diagnostic “I ssential 
sion—Its Implications and Treatment” 

Dr. Willis F. Manges (Fellow), Philadel 
phia, delivered an address on “The Develop 
ment of Roentgenology”’, at the opening o1 
Jefferson Medical College of Philadelphia on 
September 21, 

Dr. Ross V. (Fellow), dean o1 
the Jefferson Medical College, announced the 
appointments to the staff of Dr. Henry K 
Mohler (Fellow), Philadelphia, and Dr 
Harold W. Jones (Fellow), Philadelphia, as 
Associate Professors of Medicine. 


Patterson 


Dr. Frieda Baumann (Fellow), Philadel 
phia, has been promoted to Associate Profes 
sor of Applied Therapeutics in the Woman's 
Medical College of Pennsylvania. 

Dr. W. H. (Fellow), formerly 
Medical Hoffmann-|,aRoche, 
Inc., Nutley, N. J., is now attached as Re 
search Consultant to the Experimental Re 
search Laboratories of Burroughs Wellcome 
& Company, at Tuckahoe, N. Y. He will 
visit institutions in the United States and 
Canada in which research of medical signifi- 
cance is conducted, and will then publish a 


Stoner 


Director of 


report of the survey for the aid of research 
workers in avoiding duplication of effort, and 
in establishing contacts between workers in 
similar fields. 


Dr. Salvatore Lojacono (Fellow), Mar- 
quette, Mich., has been elected President oi 
the Michigan Sanatorium Association. 

Dr. Samuel Goldberg (Associate), Phila 
delphia, has been appointed to the staff of 


the Department of Pediatrics of Temple 
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University School oi Medicine. A sixty-bed 
addition to the building of the Department 
has been begun. 

Dr. Edward Weiss (Fellow), Philadelphia, 
has been appointed as Clinical Professor of 
Medicine, and Dr. Joseph C. Doane (Fel- 
low), Philadelphia, has been promoted to 
Clinical Professor of Medicine in the De- 
partment of Medicine at the above institution. 

Dr. Clyde Brooks (Fellow), formerly 
Professor of Physiology and Pharmacology 
at the University of Alabama School oi 
Medicine, has been appointed to the staff of 


ORITU. 


DOCTOR RAY CARRINGTON 
BLAN KINSHIP 
Dlankinship 


died 


Carrington 
(Fellow), Madison, Wisconsin, 
suddenly of coronary thrombosis at 
Huntington, West Virginia, August 
23, 1932. 

Dr. Blankinship was born at Brook- 
neal, Virginia, July 31, 1890. He ob- 
tained his undergraduate education at 
Virginia Polytechnic Institute and his 
medical education at the Medical Col- 
lege of Virginia, at which institution he 
received the degree of Doctor of Medi- 
cine in 1914. 
months’ internship at Kings County 
Hospital, Brooklyn, N. Y., and then re- 
turned to Virginia to practice medicine 
at Marion. In December of 1917 he 
was commissioned a lieutenant in the 
Medical Corps of the United States 
Army and was sent to Camp Travis, 
San Antonio, Texas, where he re- 
mained until March, 1919. 

In 1917 he married Eleanor -\delaide 
Stoughton, Wisconsin, and 


Dr. Ray 


He served an eighteen 


Sime of 
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the Louisiana State University Medical Cen 
ter, New Orleans, as Professor of Physiol- 


ogy. 


Dr. Augustus Warren Crane (Fellow), 
Kalamazoo, Mich., was the recipient of the 
honorary degree of Master of Arts from th 
University of Michigan on the occasion 0 
its 83rd Annual Founder’s Day Ceremony 
at the Medical School on September 26. The 
address by Dr. Crane on that occasion dealt 
with development of knowledge of magnetic 
and electrical phenomena leading up to th 
work of Roentgen. 


IRIES 


upon leaving the \rmy, he returned t 
civil practice at Stoughton. From ther 
he moved to Madison to join the staff 
of the University of Wisconsin Stu- 
dent Health Service. He later special 
ized in gastro-intestinal diseases, an 
upon the establishment of the four 
vear course in medicine at the Univer 
sity of Wisconin in 1925, he becam 
chief of the division of gastro-entero! 
ogy, as Associate Professor of Clinic: 
Medicine. This position he held at th 
time of his death. 

Dr. Blankinship was a member 0 
the Wisconsin State Medical .\ssocia 
tion, a Fellow of the \merican Medica 
Association, and had been a Fellow o! 
the American College of Physician 
since 1922. 

The following is quoted as a part 0! 
a resolution adopted by the faculty o! 
the University of Wisconsin Medical 
School : 

“The rare characteristics of humat 
ist and scientist combined in him th 
hest of the old family doctor and thi 
new scientific physician. He knew both 
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the art and science of medicine. His 
interest in people made him acutely 
sensitive to that relation of physician 
to patient which cannot be reached by 
science. His patients, recognizing in 
him the artful practice of scientific 
medicine, were obedient to his orders 


and became his life long friends.” 


Furnished by J. S. Evans, M.D., 


kK A.C.P., Madison, Wis.) 


DOCTOR LUTHER C. 
DAVIS 


Dr, Luther C. Davis was born in 
Fairmont, West Virginia, 1894, where 
he made his preliminary preparation 
for medicine. He was matriculated in 
the University of Wisconsin, and later 
entered the University of Missouri 
where he took his .\.B. degree in 19106. 
His first intention was to be a chemist 
but he changed to be a physician, en- 
tering the University of Pennsylvania 


M.D. de 


lle served an internship 


where he was awarded his 
gree, 1920. 
and returned to Fairmont to practice. 

Dr. Davis was an outstanding man 
in his profession ; very scientific, he was 
the possessor of one of the first electro- 
cardiographs in the State. He contrib 
uted a number of scientific papers on 
diseases of the heart, was an untiring 
member of the State Medical Associa 
tion, a Fellow of the American Medi- 
cal Association, and had been a Fellow 
of the American College of Physicians 
since 1926. 

Dr. Davis had one of the iargest 
practices in Fairmont, and was a con- 
sultant with patients from a large part 
of the State. His skill, sympathy and 
charming personality endeared him to 
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his clientele and to his professional 
brethren. 

His death, due to an automobile acci- 
California, while 


dent near Coleville. 


returning with a companion from a 
fishing trip has brought great sorrow 
to his friends and to the profession of 
the State 


SIMPSON, 


West 


(Furnished by Joun N, 
M.D., F.A.C.P.. 


Virginia. ) 


Governor for 


DOCTOR LORRAINE 
SCHWARTZ 

Schwartz (Fellow), of 

1932, 


from brain injury resulting from a fall. 


Dr. Lorraine 
Pittsburgh, Pa., died July 25, 
Dr. Schwartz was born in Slaines 
ville, West Virginia, February 9, 1874. 
He attended Jefferson Medical College 
of Philadelphia, graduating in 1903 
1903-04 he was an 


the Mercy Hospital of Pittsburgh, and 


During intern at 
to the time of his death was on the statf 
of that hospital. [lis list of appoint 
Dermatologist and 
Hospital, Co 


ments included 


Syphilographer, Mercy 
lumbia Hospital and Rosalia Found 
ling Asylum. Dr. Schwartz was a 
member of the Allegheny County Med 
ical Society, a member of the Pennsyl 
vania State Medical Society, a member 
of the American Therapeutic Society, 
Medical 
\ssociation, and a Fellow of the Am 


College of 


a Fellow of the .\merican 


erican ( since 


1920). 


hysicians 


June 7, 1906, Dr. Schwartz was mar 
Maud Bishoff of Pitts 


burgh who survives him. 


ried to Miss 


Dr. Schwartz was a Mason, a mem 


ber of the University Club and of the 
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Pittsburgh Country Club. He was a 
member of the Third Presbyterian 
Church of Pittsburgh. 

For several years before his death 
Dr. Schwartz had been in poor health: 
and, during this period, traveled exten- 
sively in this country and abroad. 

A genial companion and a_ prac 


titioner of outstanding ability in his 
chosen field, Dr. Schwartz is greatly 
missed by a wide circle of friends both 
within the medical profession and with- 
out. 

(Furnished by E. 
Creapy, M.D., F.A.C.P., Governor for 


Lboswortu Mc- 


Western Pennsylvania. ) 


The December Issue of the Annals of 
Internal Medicine 


The Manner of Onset in Acute Rheumatic Fever as Seen in New York City 


Haritow Brooks and CHARLES ©'ReEGAS 


Observations of Obesity. Russert. M. Wiper, Florence H. Smitu and [RENE SANDIFORI 


Insulin in Malnutrition. 


Carotinema Associated with the Ingestion of Pumpkin. Report of a Case 


A Comparison of Blood Pressure in Men and Women, a Statistical 


Individuals 


Further Observations 


(1) Roy D. Merz 


.A. C. Curtts and FE. FE. Kiervscumin 


Study ot 3540 
MaAcNIDER WETHERBY 


The Action of Benzol, Roentgen-Ravs and Radium on the Blood and Blood-Forming 


Organs 


()SGoop 


Epwin E. 


A Further Study of a White Family Showing Elliptical Erythrocytes. WaArkEN C. HUNTER 


Potassium Sulphocyanate: A Note on its Use for the Painful Crises in Sickle Cel 


Anemia 


An Assay of Goldenrod as a Cause of Hay Fever 
WARREN 7, 


The Present Status of the Ketogenic Diet 


The Treatment of Cavities in Pulmonary Tuberculosis 


.. EDWARD 


C. Torrance and Truman C. ScHNABEI 


VAUGHAN and RutH W. CkocKeT! 
D. SCHUYLER PULFORD 


LeRoy S. PETERS 


Chronic Invalidism with Marked Personality Changes due to Myxedema 


Montreal as a Medical Center 


..»HENrY F. STOLL 


MaupE Ek, Assott 
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